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4Jjj~Jl Ajj^SM APlw OlTj^> J U*t~»> &LJl 



4jjJzI <C-Ll^a tlsl£jjJu 1 nvm 4jjoi1I (JjJaJ ^ jj^a ^a 4joil J^l i**1-sjll li& t b-lfrj 

j t IgJ ^^-l5l ^3j;lnMl ClsLiLla j t AjjI j^ll till j i ^')ni <n\\ j^. (JjmVlt Jljti <J.i..la£ AjjjjoiII 
<Luolj.i t_s jloiV liij tltajll IjiA el^)^--) • (jjflalil 4aLaC. JjsljS ^jA\ tlsLjxj^all j t ^jI jill 

<_£.la (JjIjS £j La£ . ^Sl j]| (J^ajl (^jic 1 gAnJaij tills j*»a j i j3 ^jjc. <_fij*j]| j i 4jjI j.ill 
Jjfui .33 j . 4joil j^ll <_J^»a A&jJA) ^ 1 ^^J'" Aluilt <Ua^j-a] ^^.Lill (_3;llLjll CllUllaLa jj 
Cl>] jljj CllLoiljAil jjjl (J Jfc ^!>Ua^l C-j^Jjoil 4jtlu j^s ^J^)^ 4jJ J.3 llijJ 4jj|.ixa3l 4jjj.i3l 

J nil La£ . IfcJc- s-Uill j i L^aolaj ^gic. <_fi j3 j]| j i 4iirLall Ia^UjIj tltauil li& <U£ nun 
Cll^j ^>J lilli j t L^SjJa j^l J ' Ig-aaAlLa j t 1 4iaJI <Ua*£Xa] LaLu-La (_£ jJaj jUaj 

j t (jjjfLiSI ^^C-l j t 4jjjjoi1I AjijS^\ <cLii-a tlsl£jjJu 1 A-\Ui\ 4ioill J^n Lj p jjJa ^a 

aUI JUUI jnkW a^L&I cjUIkLall 

lAAic. ^Aj (_3J;1-»MI A A ax ; <Jj3 AjjjjoJI 4jj.^I 4£-Ll^a tlsl£jjJu l& j3 jj i . 1 

i ^yjajJI LiiLdLlJI j i <Ljhyi ciiLtlLlJI : ^ a j . u n j ciiUa cii!>lj ^Jc. <c.jj^ 1 ALla (16) 

.AaJUi j ^Laaj 1 ^^J") Aioill aj^Lu ^jjjaal 4»aj!>La]| AjjJI lx»a ji jj ^jll t llLALla II j 

J^.XaS 1 rt>J") AjjuJI (JJjWi 4ajl^aj : Ig-a&l ^jljjll (j-a <£- _»-a^-a ^jjj Cliaall I^A (Jj-a jj ^3 j 

'A Jlia 

^. jjj^us (jj^- i " n-\ j^ll (J^-a 1 g->*in ^jll AjjI j^ll till jjJasajouJI ja> ^jic Laaajoi 

jjJasajoiAll ja> i aaj 1^-aAl (j-a Jj| j3 o^C DMAIC ^ J"> (S ^ J sJjiij ^ i_$ 'A\ (jjjoiaall 
j t Arfu aJ 4jLafc tllLi.^i»a Ajjjiiall ^j^ajaaj j t (jjjaiaall ^- jjj1<s <Lajuo (_gill ^1 j^ll 



t jjjJ liUj ^jJ] AsLja^/lj . j> ?Ts"in)oll lillaJ OJaa-oSI SjjaJI dlUDaia (Jjlao ^JiC Igjj-iLa SjUj 

j t 1 oaajoi Audi Aja*£xa] Jlxill JjjJajll Ia j3 jj i_ j]| CliUlLlall (jjj j t AjjI jjJI tlilcliuail 

* " * « 

J^joU (jl (j^- 4 ^ ^ J ' "J* J Aia.^ 12 Ailj-a ^J^ 3 AJajLk ^IjjSI £j La£ .AjjI J-i^l tlllcliuall 

^jX-ljll l^La^^/La (j^-aJ j f AjjjjoJI AjjJ^/I Afclii^a L_)l£jjJu ^ 1 nvm Aiatll (JJfLj AjLaC. (j-a 
^»Ij3 ajjjjJa J ja> j^JJJ Clll ji <-i jjll (j^s Ac j-a^-a dla }\\ (J^la j . ASjjJu <J£ Aoi <-i jj ^ts 

AjLaau ^ jjjill (Jj3 U>jni Aioil] (jjfLdil CliUlLla £-xaa. jj3 jjj AjoiI jjJI <_)a»a A^jjill 

^jjjAj j i a£jA1] AjjjiaJi jj| <Jj&Ij ^ jjj as- AjjI *n nil Agjsu AjIjUjoiVI j t JjjjJajll 
AjajLk JgjjJadj Cla jll ^^J^a jl La£ . 1 gjjflaJ Jjjia j 4 1 AioJI Clsl j j| j 4 jVq*i ^^ic 

1 Aioill ajjLbal Aj^ajJajJ Ajjj ^IjjsI ^aj j 4 1 m Aioill jjJuj (Jjg i *nt Aa.jjLall Jjjjlall 

(jjfLj (jj^jLLall Aj > >m jll '-jLJ jjmrtll j j»lg-all ■^■^J j ' AjjI jail Clilc-l \t ^\\ (jjjill a£jjJu 
^jjJLa JJC 1 ^ qj'q— Clll 'nn)-s*ill ^jJc. JaLLaJI a jjjjJaj L_Laa]| ^j-i^a jl I JJ^I J ' aj^Ll-all 
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^LxL 1 »aju ■• A1*ji1\ A m Jjjj^sj iliUHala j2jj ^Aa Jja jlj ni »i : (1) Jpl^l 





J 



.AjAlbdi JjjI ^ 1 aaj m 3luJ( 3j)jia jlutut J^i>> 

• I* ft * • 

. iTiLLal jaU AoaujVI <-aaUI Jja. J£>aj2t AjLi. ^fl 3j1«x2J 0 * nM £J jjo2l 
liliual jaU AoaujVI <Uui2l (jC L^Ja-uj jla ^Ljjjl 3J1a <jiaxi! w *J.'^ tt ^jJjjJI w *■*■*- 

. ± 1.5<T 

. 3jjj*j2( 3jjJV1 A^llua iliLSjJj ^ 1 a AluJ) J^nlaiU 3ajj1a1I JjjjJa2l AjajLi 

.2011 Ai« 

. (jxuj jojj j ji j'^*'' ft J ^Js. 3aj^JI ft JjaaJI il i^-sli S jaui 
. ^jxujjoLjji j'^'' AaLaJ SIPOC *"U.i - 

. ^jxujjoLjji j'^*'' Aixua j-lusaj AaLaJ (_yi2.Jj ktu, - 

. ft jkiuJt £ Ja Ajiaxit - ^j.n^Mt JjS Spiramycine —2 Xbar/R JaiUs2t 3a j2 
.a jkiuJt cjaJ Sjiaxit - ^j.n^Mt JjS Spiramycine —J Xbar/R JuJatt 3a j2 
.9 jkiuJt ^Ja Ajiaxit - ^jnrt'fl JjS Metronidazole —2 Xbar/R Jaj*2»J! 3a j2 
.9 jkiuJt £aj AjiaxSt - ^jnrt'tt JjS Metronidazole —2 Xbar/R Jaj*2»2l 3a j2 
.(>uaj1I JjS Metronidazole J^l <> ^Ai»2t ^Utui Normality test 
.fry ni"\\\ JjS Spiramycine J^l <> ^LLxit tiUtui Normality test 
.£)u ni"\\\ JjS Spiramycine J^l <> 3jiax!( 9 JjIaj 
■QjuaJ JjS Metronidazole J^l <> 3jiaxi( 9 jjia JjIaj 

.A^jjjiall 3iluboIi 3jjiaJt ljUujVI ij±iaJ J&\ j t_!Aui2t JjIaj 
. jjintlli Jjl ^jj^jjjoLjji jjJaAiui«a2 ( _ J lklAJi jjla2t jj^aaj 4JauijV <_^a2jJ JalaAA 
.(jj-uAji) J*j c jxujjajjjji j' 1 "'"" 1 ^^JaIa!! Jj2a21 JJ^3AJ 4 hniiSf <jS2jj ^Ui - 

.9 jkiuJt ^jIa 3jL>x!t - ^jiuAjit jju Metronidazole —2 Xbar/R Jaj*2»2l 3a j2 
.9 jktuJt iIaj 3jL>x!) - ^jiuAjit j*j Metronidazole —2 Xbar/R Jaj*2»JI 3a j2 
.9 jkiuJt ^jIa 3jiaxS) - £iuAi2t j*j Spiramycine —2 Xbar/R Jaj*2»JI 3a j2 
.9 jkiuJt t_Aj 3jiaxi) - (^jaaIII j«j Spiramycine —2 Xbar/R Jafualt 3a j2 
■&jMiViti j*j Metronidazole J^l ^LLxit ^ULu2 Normality test 
.^iuAjJI jju Spiramycine J^l cjLLxSt cjUUj2 Normality test 
.^iuAjJI j*j Spiramycine J^l 3jiaxi( 9 jjia JjiaJ 
•cjj'M^Mt j*j Metronidazole J^l (> 3jiaxi( 9 jjia JjIaj 

.AojIja]) LjlpLLuaU (jj-iJI 3£jjj Laaiui 3lut2) 9jJUa2 3ajj1a2) 3j<\j?in1) 3au2) 



j 



■ MjUtU (jSudal) jjJjUI w jSjAj Ajc <tuaj2 jjoLa <j£ 'r'Jri*^ JJC 

. ± 1.5(7 JJi»J ililiual ja!3 

.^^iuajJi fLua^VI »l ^""iL ^j.n^Mt JjS Metronidazol £Aije JjIaj 
.^jiuajJI ^La^VI fl ^""iL jj.Mtlli Jji Spiramycin ljUjc ^Utu Jolxj 

.^yLajJI fLa^V) j»l±klujL ^j. ..-«."<> jxj Spiramycin chihc- cjULu Jolxj 
.^^iuajJi fLuxi.VI |>)±kluiL jj.nV^I j*j Metronidazol ijUjc ^ULu JjlaJ 

.<LLx!) tliULaJ < _ 5 *xiWI jjJjoJI jLu^l ^cjLoj 
j»iaJL (JjjLIaU J«atj*Jt Ujbuuu ^Ijj 
a ia^L ■"^ j..lj^«tt ^jjLuJi JjK'i jwjloj 
Bartlett's Test j KMO jUil 

.(jl j ni nVI diljUc ^Ioj jL*-> 



C 



: &Sia -1-1 

^gic dljjjgj j t dljj^j jps 4joi£su La j i "U-aJlxJI 4jjI jjJI Jjl jjoiSH ^gi 4jqi3tlaj1 alia. jLjjl jj 
IgjS LaJ (J^aUi. (J^-^ 4jJu3I jl.^1 4jjlj.il! dll£^>juiJI j t L^LAi 4jjj!/U 4juL^all dll£^>juaJI 

^jifcl ^jJj 1 gjl =>jlaJ J jj^a jll ajjjjJa dllSjjuoll sjA ^gle (j^ajL 4jjjjo»1I 4jjj^/l <C-ljj^a dlSjjJu 
CliUlJalail j i CllLL^al j-all <LUoa3I ^gle 4 Safll ^» *\\ £_a 4jfLa-a]| t JSL j t OJ jaJI dlLjioi-a 

sj^J (j^-aJ V J ' (jjj-">^ s-ULJl j t 4jgiallajl ^jifc IgJJ-iS j-a jj*^J J j-a*-all 4jajjjij]| j t 4jjill 
^ji IgjiAjaj CIujjI ^jjll j t JJ^I SJ jsJI (jjjoj^j L_nJLuil ^jJJJ (jjJ jps lillj (jjSaJ dll£jjui3l 

i aJ j^il j^JjoiaII (jjjataall 1 in 4jjoi1I 4ja*gj-a l& (j-a j C(_g^i.^M 4jel L dleUaiall (j-a JJjSJ! 

j .AjjjSH Acljj^a] 4j-a]Ull dll£jji}l Jala, jl ^ AjjJaU dll jluJI ^ jL&uVIj dltjj ^jll j 

(_gi JjAj ^ jSj j t (^-^ ^ i ajSVI j^J (j- 4 a JJ^J IjJ-" 1 ^ <c-l L ail j*j 

Igjl la£ Aj^. j] jjSill 4j^.lill j-a <-aj3j-a]| CjlcLii-aSl j-a ajaj j ^>JJ*J j i (_£jjjoi1I ^jjl jjll j-a^/1 (jj'q^'i 
jjjLoij j-aiu j t GMP -iJaJl ^j'h *alll dLaijLa-a j t ISO 9001 SJjaJI *J^j ■^-aJajl (JJjJaJJ ^JjJj 
AjjjjoJI 4jjI jj]| dL^jiall i_Jjoi£I La-a L^jLajlaj aj j^Ji jjjlx_a jjj^u] \.\nt\c l*j*.^a 4j-a]l*JI 4jjj^/l 
(_£ jjjoJI (jJal j-all L-LoiS die I Lluil j t 4j] jj]| j t 4j-ajla^l j t AjjjjoJI (jl jjuiVI ^ S-ll?. 4jtAjoi 
4jjaJl 4ja^j-a ^)JJ*J . ^ J.i'qVI LgJ^iLn-al (jjallail j*juJt j t jLaVI J ' 4jll*ill j t OJ j^Jl ''"'J^ j-a 



JaLui jl ^2 4-a (jj i n Vlll 1 " ^ .)•> (S 'i « ci*-" 33 ! (J- 4 J j^JI (jjUaaJjl Six Sigma. 1 

j^j tlulS "UjLL ^Jli-a JjJ^J J ' <AlL-all ClsLJaiall 'UskJJ SjLlj j 4 CllLaiaJI j 4 LllLaJlLall 

JjjiaJj c_ fi-igj 1 gjljlaC CllLi.^k-<i j^gi Sjjjiiall (jJajiaal _j <\'l i n <\ll i nil JjjjJa (jc. tilli j 4 Jjl jjoi^I 

t ijlK'i jjj^ (j^jqVi ^Ijj j ' W^j^ "t 1 ^ ^-"V l£ 3.4 DPMO etal <_5 

4-11 j) ^}JC. CllULutJI aj-lLa (jj > n Vi JjjjJa (jc. 4^.11a1I JjI ^a11 ae-US jpSI J^Liioil (jjWi j 4 ^laj^l 
(JjjjJa 4_LjLiJ lis j (jjjoiaall £JjLius ^aJJ . 1 -^^ya^a ^ Ajjjiidll 4jj^aJI 1 ■ llom VI 

-}j.Xaul lia j (jjLutj j 4 (jjiA^a ^1 jal £_jjLLall tflij -liili ^JpJ J ' DMAIC ^ "s > ?il J 

(JS uiJ (_gill <L<s j^.^1 j»Uaj jajoilj LSJ»J 1 4jjoiHj (j-aLa. J j » " »H J ' jl jX/U .lia *i j 4 ^jJal j 

. IgjJ jl j <\'i 1 ill j 4 lgja.Laj ^c-lj j ' 'aj-llxall a-igJ A jojhnll AjlaaJI 4-nJI 
IAjaILxJI dil£jjill j^>jl <_ji 1 aa^ljai AjjoJI 4aa^la jLiail J^.I^g (J^ J(S SaJ j 



American Express 
Johnson & Johnson 
Dow Chemical Samsung Group 
DuPont LG Group 

NEC Ericsson 
Samsung SDI NCR 
LG Electronics Nokia 
Sony Philips 
Kodak Tl GE Toshiba Solectron 

Motorola IBM DEC ABB Allied Signal Whirlpool US Postal Service 

I I ! I I I I 

1987 1989 1991 1993 1995 1997 1999 



(Park , 2003,P.5) £16 jM jj, Uaau. AluJt jLiml JaJ >»: (1-1) JL&D 



-2- 



(jj i «-s*il l^LaAaJluil j t ^Lajj 1 aaojoi AjjuJI A-ja-g-La (jj.iWn AjaILc AjjI jj i_jI£jjJu Sac dllaj lja.^a j 
: dll£^>jui3l aa& ^ j i AjaIUJI (jl jjoiSM ^gi AjjI » alaVI Clsljaauil A^a.1 jaJ j t ^ > uk\ nil Lgjtl ja 

Baxter , Eli Lilly , Johnson & Johnson and Novartis 

; Jxa AjaJUJI Clll£jjia]| (jA jffiH AjajaAjll LJjLajll (Ja CjjUlLuI i " n-s 

<_£>La. jj Sjjjall a^UII Lgjjjaj ^L-al Motorola , GE , Dow Chemical 
( Jernelid & Roan . 2009 ) . L$ia a£j^ J£ aj^ U^a^ AiuJI Aja^ia 

: -2-1 

Sa _aa. (_5^C.I (jj^ll *l A -^"nfll! Aala «\ll Clll^jjiill jjjj aajl jja AjaiSLjA Ajj^ojoJI AjjI jail (J^ajadl ag ujj 
Saa. (JA ajjj 1-4 J 4 (Jjjjadl ^ sa _aa. _oa]| 1^j^Ij''i«\1 AjaiSlxa jl*jalL (jjLj^ll 1 g <U j t 1 -^"nfll AjSIaa 

(jlll ajj^S/I j t (Generic) a "nv>ll AjjaVl ^jjj ajj^jouI AjjI jail dil£^JI ajjILc. Jji A^aLiJI 

i_jl£jAll AjSIaII AjL^a. ajjS e-Lgajl A aaij ^JLxll jJjoia ^glc AjjI jail tlll^jjuall La. j <u a LgJ>tjj| ^ li ^-»l 
1 g aajj ^j]| AjjI jail caiLu^M (Ja ajJJ^ Ajjoj <J*^> lS-^ Ja^/I — <-lil jiu> 10 £-Lu SaLc — LgJ o jSjjajI 
■kc jJJa Ajj^/ajj^a JLSjJuL ^JJJ Lgjl V] LgJjiaj ^^all Aatstill al i"n^ (Ja A g J *n Ajj^ojoJI ClsL^jjioll 
j t 1 gJjjLai j i Lgja ja. <_£ jIuiaj !/Ijaja LgjjJ ^jjouj jll (jjjlill ^gijJ j 4 A alia *i AjjI ja £Jj^3J j 4 

AjjI jail Cal£ j&\ 

^»l jajjoil j i Axjaajobajl AjjI jjll £j i ^-ill JJ_»iaJ j t ^-tjiVI Ja jixa. Clljjaj J!>La. (j-a Ljjjjaauj Ajj^ojojII 
^^jjj (jjj (j-a Lg-la a^a.^aJI ^jLjjll ^ laJU ^/ j II aaA 

Aja. ^aJa LjJj j i AjsuJal j A_tajj| JJj^V La3 j l-il-rs ^ j t ^Jala (J^ uoj sj _»aJI (jj"'^ll AJLxi L_lLta^j-a 
CjUaaLa-a ^ AjjjjJI AjjI joSI ^jL^aJI ^ jjstj AjjI jj-aJI AjljLj J!>La. CjaAjJI Jaa.V j . sjLjjll 
AjcLjj^all l_iU1a*JI (j^a*J L_iLa.ji-a Lrboj Ajtij^a Clil nt ^ Ajjou j _oa. j (j^a^a j (JjuLoj j 



(j-a t 4 nt n\\ Cilia. jll ^a-a^. i— aLiuSI ^jic. <iila-aJI jlilkVI j t (j-aajJl 4 SaJgj) SjJfl ^j] .■'tauxall 

4_^aLi. <u£>lj| A KJfla dll j ja^ (j^ajL^xaJ Clsl jli±a.Vt ^ht *i (jj^ LS^)^ (j- 4 J ' 

' 100% AjjoUJ ^j^i^qll J^nWl ^-^y (J iVll ' fli \l (jiaxj j t <Lulxaj£ll (j-iajlj^xaJl CllljliiaJ 

(j-a JJJ^ J^C t ijh jJ j t ^jjj^ajll CllLlaC. l"l1,-^^yk-a (j-a 1 " )1 nr. (j^xa*2 ^1] f. ^ajj lilli qa V^J J 

A-, y si ^Ic J^JI 4-1 JJC ^^ic Ajj^/ Jjj^aJI Clll ji 0 <\\1 (j-a ^ jjll liA ^-a p.1 ajjJaaJ IjJaj 

a jjt i <-y 4_ti.Li. j ' Alalia jjc. i_ul J j (Jxa (jJaJ^aJI 

4j2^laj^/l CliUla*JI #.1 j (jj > g=kJ (j-a ^Aj t ^ jSa> ^ j^il <i! ^jic. CliUla*JI (j^aliaul j ^-a (jSjjlaull 



if 

4iaJI Aja^la] ^ji-aJtil JjjJajll <ULa> <Lail j.i jjc 4jjjjoJI A^jS^\ 4x.Lu^a Clsl£jjJu ^ji jaJI (jjjotau] 

; AJmj&I jyS <*i\ t if/ 4 K<fi<i <_>Lu j 

Jjjjiall 4^JjJu 'i^ (jj > aaJlj <JLti (_)^..Xa£ 1 ft^J'" AioJl (j.njaJ (J* . 1 

oA* (j-a ajlijjai^/lj J»lc <J^-"^ 'SU^"'^ Ajj^Sfi <C.Lu^a Clsl£jjJu j t ? j^ll dllc.1 L 

? jalc 'SiJJ^ ^JJ^Vl <fcLu^a CjI£^>ju5 ^1 j t j^ll 

4£ jj^ 1 aaajoi AiuJI Aj^ia (JOfLjl <Lais^3l Jjljill La .3 
? jalc "SUJ^ *S3j-^ <fcLu^a ClllS^}^ 

<£jjJu ^ ^Lvjj 1 4io»]| 4ja^la (jjflaJ 4jLafc (jJajiu .ifl ^jll CllLj*j^all ^a1 ^A La .4 

?j»lc <_&>-^ *S!JJ">^ 4jj^S?I <C-Lu^a dll£^>ju5 j t j^ll Clllc-1 inal] Jj^^l 

aIaa! -3-1 

Ija ^-L>j J^nn jl (j^aj : 4jJ>&t Melius dA£ <Ltuuib Cjaafl 4laAt • 

(jfLaJ <«jJal jla <JJ^J j 4 j^ll 1 aJUa oJ5 ja. i d-s*i1 JLti Ji.XaS Aa^laj^l L^-aLoiSl 



1 <\yu» 4ia»]| ^-g-la JjSj (Jaxj tlllSjjJu ^gjj AjjjjoJI j^ll Clll£jAll JjJ^J iJWJ^ 3 

LgjS 1 «\->Jiii «GjuJ1 £utjj (j-a ojliiluiVI <_£/Li. (j-a <Jjlj^ll tlllc-li^alS (JJj^I 

j i (JjjiJI 4£jjJu 1 g =kJJJ ( jA\ j^ll till jjJaaJLaiAll jjJl -^-1 ja. (jjjooJll 
aA (jjSjjoi ^alall I^A ja> (jj * «-s*i j i 4£jjiall till aJUa (jjj Li.1 jj j t UiL ^alall 
^^jJa^a]] I-J^ajl cJj ^Jjl J-^l tlllc-li^all (JJj^I <£jjiol A luujlj Jala (jjul ajJJ^ AajLaol jljl 
1 «v>J") 4iaJI Aj^^ia <_s-4-^ tltaull !i& ^jtjj (j-a fijlailuiVI j i f-l j-iJl I^A y^aAaJluiJ (jJ^JI 

^Jc (j.ni) A Ugll AjJjxll tliUoVl t> tltaull IjlA jil*J : ^kll <LuuJIj 4laAl 

^Jj jaJI ^ (ly^P^"^ (jjj^ala^aJI j t (jjli.Lill sljjjl tllil j 4 tllLao^l (j-a jjll 

. <LjI j^ll 4.C.1 1 ^ji 1 fl>j"i Aioill 4 j-^g la (JJfiaJ <xa&l 

if 



: <JUi -4-1 

1 ft^j'" 4iaJI (jjjWi (^C-^ ^3 ' a^frJ ( AjjI j^ll 4.C.1 j > (jjJ^ f Jfr^ 4 J ' Ailia-all 

^jjj <_Jj^a jjll j t (jjflalil 4jLa*J A a n\\ dlVLa j t Ajj^joJI 4£.li^a Clsl£jjJu ^ji 

Ajc-i jll AjjjjuJI Ajj^Vl <cll^a dll£^>ju5 Ia j3 jj L_LaJ ^jll ^Lajll dlLllaLa ^sAI .IjAaj 

■ oi..^ DMAIC ^> 

.4jjjjo»]| Ajj^VI Ac-Ll^a ClASjjJu 1 taju 4io»ll JjjflaJ (Jjg * inl iJWJ^ 3 "^J^ -6 

uUia jS -5-1 



- t 

: dJ jAa. j t 4jJj& j t lijaal) A -6-1 

j 6\2012 jjj oJlaJI sjiall <_£>U> 4juiIj^3I J>j :cii2>jil ^j^sJI • 

. 6\2013 

: AjUJUuw j t liftlS *L> -7-1 

( i)^i j ^jic j 4 ^jij^a j^l l<Jj <JLaJI <joi!jJ i—j jLoiV lis j Cliaall 11a Oiijj £j 

^j^j U-iUj j 4 l$i jjii Jj^so JMk ^ IfrjjJjJ) i jJl aK.UII jl 4 SjAlLU AilikJI jaJl 

(180^ 42006c JJ&J) ". *K&tll j 4 s lUI^ j « ^ ^ *l«3tfl 



j> J£ Jj^ ^uAlia jUal Jj£iu jja^all IIa <_i.a$j dua. : tiiauU ^jJalll jUaVt ~1 
^gjc. L_S jxall ^jJj j 4 1 g*lj'n J t l^i jJa jjJ J 4 1 uoj j 4 1 fl>j"i 4iaJI ^ Jg-i« 

fij ja> ^ J ' ^JJ-" 1 4$ <cliuoll ^Sl j) l— Ua (j-a AjjI j^ll <&1 j * n\\ Ajj^a jj^xk 

<cljj^a Clll£jjJu 1 4jjo»1I (JjJaJ ^^C-lj-S ^gi] (jjjjjoitj]! (Jai (j-a (<jjl j^ll <C-1 li ^->\1 

Clll iLLl-a ^aI ■^■^J (_s4 cJj^a jjll j 4 (jjoiLjll 4ala*l 4jfLa-a]| diVI 7. j 4 AjjjjoJI 

4io»]l JjjJajJ <Uc.l jll 4jj_4jo»1I AjjJ^/I <c-li^a ClASjjJu <_£.i] Ia j3 jj L_tao ^Laall 

Clll iLLaXa j 4 1 nyun AlxA) (j-a S^liLuvU ■"UfLa-all JjjJajll Cll^La^a j 4 1 aaajqi 4iaJI 

4_sU!>U S-ajMJI aJjVI cjULull 2-aa. AjjljjJI a\Jj^\ chkM, : AajtJxail A^ljjil -2 

j 4 AjjI j^ll dilcliuaSl (J^)^! A£^>jii ^ji Aajl^xaJI Cluj^l . Ajmnjll dlaull <Sloil 



ill DMAIC 

j t Aja^lttll s^A (JJfiaJ ^jI j3 Jc <_ij*jll j i 4-£a. (j-a ' Ajoilj^ll <_)a-a 4£jjiall 
j . (_5jai (j- 4 (Jj; W'^l 4jLaC jj ^^jll tllljj*j^all 

JL^yi J^ 11 *L*y MiniTab vl5 JL^yi ^ J^W ^^Vl g-.nViti 

el-iV ojJiLall (JjK*i Jjiij j t JaJjJall ClsLa> jl J c 1 (S'^J.'^ 1 jW-^ J ' L - '^W^ 

. (jj i aaJllI ^ j jjJoaj <1 j «\ i*o ^j'h ."Tilt AjLac. 
<Sjjiall J 1 a^jm 4jjo»1I 4 j-^g la (jj; SaJ Clll ALl-a j3 jj <a.J."S (J^LaS 'J^ll Jj*jill ~ t_l 
(Jjl-s*ill j t 4al j^/l ClAjLiill £-a^-l (jl jnin^l i_i jloil ^lAaJLul J!>Lk (j-a <Lail j.ill <_)a_a 

c ^ju-aii jjgnn\ spss vis ju^yi ^ jjiw fcui^vu wi ju^yi 

, 1 i ,o (jl «M *-1 J 

:*JLy, J hZ* -8-1 

: ^^Jfc J ji stkW t>'l& j i (jjjoUJjll Cliaull (_£jja_a ^ )-i"m J jj^aS 4*Loi Jc <Hjoij1I ailA J aJ ujj 

j t aJL^jII £■ jjJa J^-ajll Jj Ji^qll Ioa : (dtaall ^1*11 jUaVt) Jj^t J-aill - 

j i 4jxaAl j i Cliaull ClilajJaji j t <_al^Al j i 4 alia (\\\ j t 4joilj.ill A K ni ^ ^ji >, jj 

<jjLaj\ll j t 4j~iK<\\l ^ j-^aJl j l sJjijJ CllLa i a *i j t 4ijjJa j t 4a2 ^;*1<\\1 ^^alxll ^c^Lall 

. I{'ui'i ("l-s \\\ .liajj ^^jll 

^LUyi J^ill I Ui^j : (Uvou. AIuJ! Jj (>a») JOJ! J^ill - 

j t 4 alia 1 $ i d1 j3 CllLj jj 1 1) ^ j t L^ijJa j c IgjlAi j i \ ^•>j'" 4io»ll ^» q«\; (jlS-a^l 

. ^a.li cJ^- 1 ^ 1 g q j j Vtm \ <La j^>UI A jfljh'nti Ajaall 
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Jj^aill I^A <— a^J : 

<i]ik-a i_ul ja. (j-a SjjjjoJI 4jjI j^ll 4.C.1 L ^>\1 1 aaojai 4iaJI (jjflaJ ^ _&jJa ^a <Lail j.1 J] 

t A qTi-s Ia^Uj) j t f.1 j^ll ja. ^ jg-i-a J ' 'SOJ^I 4jjI j-ill ^fcli^all £jsl j ^ji >\ jjj ^itjj 
(jiijinl*lll lilli j . j^ll 4.C-1 L .-ill (jjJ^I f ^J' a cs4 4ilj-2aVlj 1 g qjq-s'l j^L^a j 

t (jaJajll <iiik-a]| CllV la-all J ' 4jj^S/l 4£-li^a dll£^>jui \ <\->J"i Aioill (JjJaj ^^cl j± ^il 
JjjjJa -Oajli. ^IjjSI lj^a.1 J ' IfcjS 1 ec\\v* Aluill Wi 4jlaC. ^laj ClsUiLla (J lc. <_fij*jll j 

.AjjjjoJI 4jj.iVI 4x.li^a Clll£jjJu ^ji 1 <t\-\Ui\ 4ia»ll (JJjWll a-X-Luba 

£aI 4Jialia j 4 (j^ljatloil ^Jj Jj^aill IjiA ^j^j : (4jxs,ja1I ^ujIjjII) £j| jll J^aill 

<LjjI j^ll <C-1 li ,-i\l 1 aaujoi 4io»ll Aj^gj-a (JJ.lWi Jj^a _a-a Clll jljj ^gjll djlajVl J i CllLoil j^ll 
^jll ^Ljtjjll ^Al ^jic <_aj*all j t ^lc t_$j*Sl\ Ajcli^all tlilcUaSlI j t (_>ala. 

.<HU ^jic. Ajla.VI j i ^ elja.) J 1 gjlr. s-lioll j idiLoil j^ll lillj l^jll d^L ^-i jj 

I ^Jj J.^qll IjA ^-sj^j : (4aj|jj»all ^LujIjJII) (jiiaKlt J^aill - 
(jAjii) j t (uJ'"^"'^ DMAIC Qj^* (J3 J I &aum AioJI (JjJaj) 1 gjjLjdj AjjlALall <LJ jjJI 
. 1 g"i uial j *i j t (<jail jjll <_^a-a 4£jji»]| ^laaj 1 <\yu* 4iaJI (Jj.i Wi Clil ALla j3 jj 
^jUill <j^a!>Lk ^^aj Jj^aall IjiA ^j-^J : (djUuajall j t ^jUIII) qjuJLuiII J^aill - 

<C-1 ji 1 ^ jlr- ?.llJI j t 4joiIj^]| J*ilk 'a^ilaJI 4 1-imi'iVI J«v> a (j-a l^alj ^^l 
^j^Sj j t <joil j^ll J^-a 4£jjiall 1 n-Njni <Loi]| (jjuJaul <-aJ^>La]| AjojII j»^aj Llllaj^a jj 

■<jo)Ij^]| <l£jioAJ A \t Cllli > 0 I^jS i " i-s }\\ ^aJJ (jl (j^-aJ ^jll ^Ai ^1 _4a1I J ja. Cllla.jjLa 

.<jyi 
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: * AluA) ^ jg-La -1-2 

^-aLi. (—ijjstj ^i&j <J jLa~a Six Sigma 1 «>•>.;»" ^ js-*- 4 ^ u£^W^ 
f jl^> J^ki Uau-> AioJI "jU (Pyzdek,T. &Keller,P., 2010, P. 3) t> l£ 

<-a^aajoiJ ( " n-s G jjll <_a jaJL <J 3**J^ " ^ *">.]■" " ^Haj^a<JI J • JSJ i_l jjc. 

67000 DPMO j < 6200 DPMO on u e 22 i> -S 1 ^ ^ ^ cjULaJI 

CliUlJalail ^jLaajoil JlLaJ 3.4 DPMO (_£ jLaaII 1 fl->J"i AioJI tjji (^j^ajS tjj^la <J£ ^ i nr.) 

lSJLaa (j Jc. JLac.^1 etai j j ' ***'\ aj^lxa ^ {Tang et al.,2006,p.49) j£>i 

^jjj AiLoiJ LaS Lujj^j j i 4JI*3 AjjU^xi.] lajJa 1 <\-^> j ■ » 4iaJI ^Vim' j .4»aJalaJI Ajijj (jj i aaj 

t jL-aii.t t_ aj*J j^JI UJ'"^"^ lJ- 4 ^ J^ 3 ] ^ aJUajl j t CliULa*JI > d-s*i1 jaJl *J^j [£jU«a 

.^C SafJal tl (Jlo^. i A 'M (jafl cD i— SJC.) <jSUla J^^J^ C^^- CP 1 *— DMAIC ^uujLj 
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^311 <ia>ll cj^LJI J=J cjULnlL Sjlio Aj^io I4L (Sarkar, 2004, pp. 20-21) l^ijc jS j 

£jjLLa sj^V Ijlia-a J^ 3 ) 1 ^^J'" £jl <_SJJ J cJLaC^I ^UaS 1 g g -s\ jj 

Uau-. AiJI 'J (//a/m ^ a/., 7999, /p. 208-215) u ja j . ^ jjkJI cj^aUl J jLJ J^l 
^1 A^^ii] SjjU ^J^l ^ U^a^ AiuJI 'J UjIL» AAjaj ^1 (iforry &Schroeder,2000,p.59) 

CliLa.XaJ1 j c LllLaalaJI <J!/Lk (j-a (jjjjU 4-«J3 ^>^l La£ cs^ *"^U (J^-" 1 (^C- IfrM 3 ^ 

j c a-iljj j <■ (j jaaoi jj* j c J^Li ^»Uaj ^ 1 aaajoi 4iaJI (Pande et ah, 2000, pp. 12 1-124) 

^l.^*1mVI j t (jjl_J jll CllLxi jj j t J JaJ c\\ (_3J-axll l^A j C <Sjjiall <La|jiail 

<— SJjJtall IjA ^ s-ljJJ J . ^L^x^l JjKMl j i CllliLull j i tj^\'<\->\\ ^jL^all j i Lfi 

j c AjjL^x^^I (j^>iail ajl^^U ^Uaj 1 4ioi]| ^ i - n-s (Paerson,2001 ,pp.35-40) 

j t <^=>Jjil u j ' »^ ^ ^Vi » -n JLac^l j j ' p^M Aa^jjljlaij j .{Treichler et ah, 2002, PP. 33-42) 
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(Brue,2005,P3) lit .(Antony & Banuelas , 2001 ,P.119) oSLjll c^Uii^l j t c^US Ja^S 

j t 4ijo»la j t J^-^ (_g-^ > <^^.j (jjAjLa (_5-^3 (jl ^ s-LujI a.ic ^^jstj 1 m 4iaJl jl <_£ JJ3 

ijjj ^/ i_l jjfc 4jjo»jj L&^y <JLa£JI '-rUjS j^. (_£ jluws (jjiao <— S-igJ jaJI ^ J">/^ J^A 

j-aj LS - * J ' (jj ' "^"'H (Jj'^M AjofJala j t A) <\lr. "U^^ia Igjl La£ 3.4 DPMO jC- 

4jLa*JI aj^La fojii] ^^klou A-r^ia IgjL (Black and Revere 2006, P. 259) j 

(—Lja jj ^jjfc ^» Jgia 1 fl^Jm 4ia»]| j . jjjjll ("ll AlaLa (jjij jl c (jji^J CllLi.ji«a ^^Jc 

^^C. Cll^/LaJ (jj ^ala (jJajiij JjjiaCl] C1l)K uj <\ll ^jjft"> <Js> j t cJ^ 5 ^ J ' Jj^aul AjjL^x^I Clll JV^l! 

ji (Eckes , 2001,P11) lsjj j . (Antony, 2008a,P107) XA±A cjLLac ij Ailkall 

■Ij-i^J j t ClL>l£iLa]| <_Sjj*j jjc 4-a.iiJI jl t ^jxall ^I^V Ljjl i .-i^>] l-" 1 ^ j» 1 *•>.]"' 4JjoJI 

(jjaaJlj A aaa <\11 Clil n i nVill ^gic. JaliaJI j i j t CliLiJajill j j i l^i 4jj^aJI i_jLuuS/1 

(j^ajj j t 1 m 4jjaJI Jgia 4-^1 ' ^"'"^ a j£ ^'OJ ^.1 j <— SJ^jaj J jj^a j]| j£-«J Jjjjoi l-*- 4 

j t Clll j^l j t CllLaijLa-aJI (JjJaSl jjJ ^-a^J J^JI jj i aaJlj Aja^la 1 <\->Jm 4iaj| jl ^glc. 

L-b ^>'m j t ^Jaxa J^C jUaj (j^ajJa ^JJ^' J ' ^^W^ » ^i^^ 1 JjKMl CllUjaj 

CjUla*JI 

Clili CliUla*JI (.\^\ (JjIjS j 4 jaJI tlivlSjuLa ij-l=>J ^)jfc tilli j ■ ^ i afll nil LgjiS j^s j t 4-aJalall <Uijj 
4 Vq^ «\ll Clll n i ii-s*ill <-a|jioil j t l^jll jj j i C1l)Kio<\11 4jj^aJI l_iLujVI Jj^ 3 J$ J ' ^ 1' 

(_sj]1£j q ^aaj j t 3.4 DPMO <_5 j"' 1 " a (_j-lj W^l^J^- 4 <_s^ 4- 1 JJ*^I J ' ^J^*^l Q * 3 j^^ ' 

.oJ j^ll j c ^laj^/l 

- 14- 



: 1 AluA] (jc- < L^-jjlj ^xa! -2-2 

jxajll (J^al 4lijla£ 1987 Aioi 4jfLj^l Motorola ^ JJJJ j^s ^gh 1 <\-> ho jlSil 

jjiaJI (Folaron,2003) Jl* oA^-LJ o- 3 *^ t^J-! • (Narasimhan,2009) JLa&Vl JU-a ^ 
{Harry and Schroeder,2000) UJJ^-' ^.'"'U u^- 1798 Ai^ ^Jj 42a>13 ^rkjjlall 

Cllljjjjic. ^ J?JI ^_nl > ^rsl j 4 tlsl_iiJaljj]| j 4 »1 > ^>^yi p-UJc. (j-a SJJJ^ Jft> " J^?* <_s4 

Mikel Harry & Bill Smith t> <_£ <^ .1^ aiJI iS Ac <jAj£ j£c ^Jjft jjall 

(j* ^^C. j t tllULull 0 jjixall <uLiau3l (Jjlall jJJ £-*?JI JJC. ^/jJJJj* J^i t>a 
<SjjJu tlljSLl i"lj-s . 1 4ia»ll ^-a!>La (JjUjoiIj] tlsLLaxl] ^jl i .-i^.*^ I JajjJall 'La^'ho^l 

(j-a ajaill lilij ^ ^ JJJJ J-* tlulc <JLaC.^/l L^-?- 4 s-liill <IiJ^ j£ 1 *>•>.]"' AjjoJI V JJJJ J- 4 

(JjjoJI e-Hill ^gic. Lgjj^S 1 gjl aJUa ja> ts~*-^ J ' ^^V' ' ^^jW <J£LLa 

jjjjLUil f li la^ic j .(Pyzdek,2001) 

i "U^JJ J t as-liS jj£I ^-tuVI tlsLlaC ^glc <LajL^a tiLyLpaU (JLkjlj I j-alS jj^oC £joil2j| (jjall 

jjj-a jjS lAAic. . ^jj^a-all liljj till jjgjaull j t Ajjjiull j^l jSJI t_y)&i ^l-lklmlj liljj ^>J j 

lilli JUa. U ^LjSil jU. ii tiiSjll Bob Galvin liSljiil V jjjj j* 

l)' ls^] ^JjJ*J* ^J** ls* Bill Smith <j3jjj1! (_^.%<a J^jj j • (Raisinghani et al.,2005) 

I p.!>La*JI y j t ^iLall L_l jJC. ^-i-a^. ( Lja£j V l*jl J^j j»JJ ^jll till jlilkVI J i tllL-a j^ill 
jjtii.j tll^^3t»a Jjl LaJ j t tlsLaaxall ^jjj UJlc. (_5^JJ tlulS i " n-s uiajL t_l JJ3«JI lilij (jjLiuSj 

JaJ 4ijjJa L)^ Smith JjS t (^Igjll ^JXall CjljLlkl La-a ^ifcl dljl£ 4aLa*]| 

J jVI j»lS-a]l ^ji t_l jJJtil JJ^Ja JLali.1 Al\ j\ jl t j'^ (Jai (j-a CllUla*JI i aaj t_l jJ*il 4 K uj ^ 

^jJj tllLaalaJI t_l JJ*1I 4 imii J jj^a jll JLaSJI (j-a LujS la> j-aJa li^A J '"'J^ •(Brue,2005^ 
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U JJ±\ j . (99.973 %) S'd ^ s^jaJ jU*x ^ ^ 2 DPMO tijW 

c Uj3) j . (Raisinghani et al.,2005) \-& ^jUj ^U>U£ <L^u j < SIX SIGMA 

S-laJLaJI diLV jll ^ji JLaC-S/l tliLJaia aLjjl 1 aaojoi AIl.A] IgiLnjaJ ^gi V JJJJ 4£^>jil j&LJI 
^jic 1 gjULaC. ^j«i-> s-l.il ^gjc. <Uc. jj j t till n maj (jjaaj 4£jji>]| ilicUaLuil ("n^ AjSj^^/I 

J t IgjS 1 rt^Jm 4iaJI (JJ.1 W*1 (Jjfl till TJJftll <— aljtJ^al <jalA^. t—ljlij lIiIxJIaII ^gi JAJ (JLal 

cjcLkLol j . (Klefsjo et al.,2001) 20% <Wb V jjj^j* ^Wj' ^ W^lj 

elj^- (j-a ^^Sj^I jV (jj^ 16 51 tlujli (till ji..l<i) 4jll-« till J^ 3 (jjSaj V JJJJJ- 4 

{O'Donnell-Young & Pilotto, 2006), J^ll <> Ulc 15 Aiuoll l+jjJgS 

JU^ ^ MBNQA iAjj-VI ^nL jJI jaJI S jjU. ^ljjj Jjl c^^a l j . {Brue,2005) 

Ju *j£jj*V1 tlKj^l ^LuaI jbjl tlx^ ,{Harry,2012),{Pyzdek,2001) S^j=JI Sjbl 

IgjjL. ^1 Sjjj^I jj! jail 1 oa-^ AiuJL General Electric , Allied Signals 

IgjS ^joil j JjUaj (^j-ic 1 ^^J'" AjjoJI (jjjWll a^Li. till j^Lu tlll^jjioll lilSj lIiIaj j i V JJJJ J- 4 

Allied tlija j i j .{Pyzdek,2001) L^ajl aj^* ^jIjj tlilt^ j c (J _jJaLJI jjall tli lm^n 
jjjL 4.4 cjja j jaa General Electric L«t 4 cjI ji-j £££ jV jj^f 1-8 Signals 

till jja jj Uiajl tlil£jjl i " iq'q^t j t 1 <v"imll ^aUII (jj; Will till jiui ^-Jjl ^ 

L-Lli aJ ("ij's t till jl«vrll Ajtij^)^]! Ajjj*1a1I i ■ Ihul tljjl£ till Jj3 jjll lillj . tllliiill <-aiuJa 

.t_ta-j Lus ^p^l 4jllc tliliiill j i J-i^il j t t_j jJ*ll JJ^-W Ajjj*1a1I 

(j-a 1 aaajoi 4iaJI Cjj-a ^aa {Harry and Crawford,2004),(Antony,2007) — 1 laaj j 

t (1988-1994) ujj l^j.n AlxJl JjVl J^l . j^/l ^ j c l^j^j jjkill 
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AlJl ^1 JyjaJt U . CjUaxJ ^fl 4ojo»j (j ajiaj ^jic. 1 l^aia <U3 1 aaju 4iaJI JJ^JJ (jt£ j 

A^lljyi UuM (jVijsVi Jj U ?J .n AlJI <ja Jj^j (1994-2000) ujj Jl«ja U ?J „i 

jj^jj L-b *aij i " n-s t (jVI ( _ 5 ia. j t 2000 4jjui (j-a 1 4iaJI JJ^ajl Cliltjll (J^?^ (jJ^ <_j^ • 

Lean <_sj^ t — 1 b'>(S f ^ *">.]'" ^jjoJI j ' u>jj^ 4il > ^ 4 *M jjlk ^gic. 1 n^jm 4iaJl 

: 1 a ^ " AJLuJ) S oLa! ^ .A.U^t) -3-2 

^Uai ^gic. aJj^)^! 4 jftjlVnll "Uiill ^gjc. <J^-"^ ^ a ">.]'" AauiH IgiLiLj ^ <uJaia]| ■ i - a -^ 

^gi yj£ jl uj J fC-^J AjL^a AjjJajl 1 4io»ll sj^LiaI j3 jj ^jll j t (Judo) ^-^L^ <La_p^ 

(Truscott, W.,2003,p.p.ll-12) ^ tf\WA j i Uau*- ^jLL* 

(jjjaj ^gifc jjSjjll j i A (J-aC 4 j-^jil jlm] 1 n^jm 4io»]| aj^Lu (jLuul (j-ajJaJ • 
.Lo^lui 4 lull) <luala JX- ^a!L^all ) ■ n "S 

j i 1 tajjoi 4ia»ll Aaa^la <J (JjAlall (jjUaaall JjjS ^gi J-ui.<JI ii£/t2al (j <u aij • 

■ ■4 ^LoiSI t allit *i ^gi 1 4ia»]| jjJoj ^gi £jai jjll ^gjc j^JJ • 

: ts Ai jajII IgKun 1 oaajoi Aioill A^ukjqjl (1-2) lJ^I 
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(Anbari and Kwak,2004,P.P.5-6) , (Antony and Banuelas Cornado,2002,P.P.24-26) , (Antony 
et al.,2001,P.P.181 185 ) , (Chakravorty,2009,P.P.l-16) , (Pyzdek, 2000,Online) , (Feo and 
Bar-El,2002,P.P.60-80), (Montgomery et al. ,2005, P. P. 243 '-248) , (ISO/DIS 13053-1) , (Ingle 
and Roe,2001,P.P.273-280), (Conorado and Antony, 2002, P. P. 92 -99) , (Henderson and 
Evans, 2000, P. P. 260-281 ), 
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:Uaau, Aiuii ki^i SjUil -1-3-2 

j t dll j^^L^allj ^Ajjjjj j t ajjlxoll (JJjJaJ (jj£jl ni nil s-LjaC^/U (_£ j t (_£jLo]| ^Cj]| 

<_ filjAl Jjilau] 1 <v>J"i 4iaJI 4 j-^ ^ La (JJ.iWi j t 4j£-a-a]| (jjjoiakJjl (J-*aj3 t al u&j * «V <Laj!/UI Jjl j-aJI 

: Luau AiuJl SjjU* ^1 j -2-3-2 

■<io»ll Ijja* La^S liUlaJ j l 1 <r\^u* <JjoJ1 "t>AA 4jjA ojllau 4-aIalail U1«JI SjIjVI e-LjaC-l .laj jA 
ajjlxoll JJ; laJ 4jajjI jfLuil £jJa j 1 n-^jm 4ia»]| sjIjS 4jjA £-a liljLjJ j t IgjjjjaJ J JJa j t 1 n^jm 

^»jjij j t 1 aajjj (jjf^ (j^c- *— il^^VI jj^jows <ijlc ^jJc. ^ij Lo£ . IgiljAl jj-j^u j t 

^»jij]l 4jutxa 4£jLLa]| j ( 1 4ia»]| ^jjIAa jjjI ^jjc. > sy<n\\ <Jxa A «\ n\\ llL/ljg nnll 

-oj <jLa*ll ISJLa (jj^J (jl '"U^* J^J^ ^-aljoiSI 1 4jjaJI £jjLLa (JJf^aJ (_ji 

(JJjS j t j f\ jaJI l^akloaj (_gJj1 Jjl jaII ^-^^ f»J^3 J ' ^ ^ "> a <^ ^ «>">J'" 4^">^ ^ jjj^us (jjf^ 
dil n i aaujl 4»aljjjail ^jic. (Ja*j J ' ^ jjj^oJI JjajJ <aJ jj j3 Clsljic. 4j| jj j t 1 <\-^> j ■ » AioJI jjjJoa 

. IgJ ja^ 1 «v>Jiii 4iaJl ^ j jjJoa (jj ja dsljj^a jj (JjflaJ j t 4jLa*JI ^jic <Li.j-aJI 



- 19- 



: *jJi\ r i>n -3-3-2 

Clsljlg-a j 4 4alafc ijji j ( 4i^)st_<i ^ * n fijfi J j-^^/l ^»l^"pJI lilllaj j . Jll^l LS"^" ^-O^ ^ uita 

a-llxa (jjfLj ^Cil Ul£ p ^jiLa jA j t A»alalail jLjOjoiaII JjAj ^ * "f^jfi ^ _>«>VI ^ f*J>*S 

jLikl j t AjAaJ ^jjoUJ^jll J *^J^y • ^ Ajj-joU aj-lLba] ^-tau^all JjjJajl! 

.Lasajoi 4ioill aj^Lu i—al^Al ^jj'q^M 4ji.tia>j 

: jjJtf! r l>i! -4-3-2 

4iaJl ^l-lklml ^JiC \ 3d£ ^3J"^ <_s^ J ' "^-aC- (JW- 4 cs^ *J£^ AjJSJ 0^>fi- <-*\Vl «\J J^l£ jA 

42uul Jj^ i o*i (j-a 4jfLaJ Aj-iLS Clsljlg»a tillLaJ j t (jjAJt-a L&li \ §jUjSj j i l^jl j^l j t 1 ui 

' (Jd^>^' £-L^acl 4A.t±a_j (_ji3l f^-^ J ' J' <a^SM j»l ^ -• uij* j t Lgj^Lia j i \ «\->Jid 

1 <\^> J 1 1) 4iaJI ^JjLLa -lliilS i ^u^/l ^»l^]pJI ejljjJuj dlaj ^ J jxj>^\ (J-aJU j 
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: f!>JI -5-3-2 

JjjjS a^LlS AjfLaJ La£ J jjoi^M j^ll dlaj 1 <v>J'» AioJl £jjLLa ^ jjJax£ ^ J&J 

4 i roV'l ^ (j-a IgjS liljLiu (^all AjajJuJ^I (jj^J Ullc- j . ^ l_sljjjj ^ jjjiuall 

. 1 fl^J"' Aia»]| Aja*£ia J j^. ^»l^aJI ^ ^ iTi^a ^jJJ La£ . A^JaiaJI ^ ^qjh jll 

: jiu&l fijaj -6-3-2 

4_gjjJa j t 1 «\7>jni Aiajl 4 j-^ g la J >^ ^ SajoiXa LjJJ-iJ <^}lu A-aJaiall ^ ClsLlaxll ^.U.nirt ^.1 jA 
jl c j> ^rsVl jaJI s^IjS CliaJj ja> j£u _»jJa*£ 1 Aiojl £jjLius ^ liljLiu j c DMAIC 

. Ajjjj J^l AlaC- A In nnl 4-"^ -^3 ^qjh jll 4 . ,m aa] (j-ajJa lilli j t ^ jjoi^/ I 

: U->j.n AIuJ] ^Uaa.VI o-lufrl -4-2 

<gjjja jjc. JJXJ ("n^. t ClAjLuH (_£jL*»a]| (—fil^pj^/l sjLj^U s-L^a^/l ^ ^Vimj Ajjli 

Carl Fredericx Gauss ^UJI Sj* JjS/ aJ jj^k; ^ill j t t^*^* 
Ate" AjjU-all cjliljaJVl .uc. "6" Aim ^jll 111 .{Raisinghani et al, 2005, P. 49) 

Jajoi jla ^jic l^iUJajl (jJa jib) ClslL^al A j ajoiV I A-aJ&ll ^jjj Ai^alill AiLouJl <J1^ ^^lll "Laaajoill 

(^jjt-nJall ^jjjjll ^^ia^La Aic. ^^ic'il j 4 CllLi^al (j-a J£ (jjj j ( ^4ala*JI 
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aiA (2-2) Jlill . {Foster, 2007, P. 437) (<u J ClL^\ jJ\ JU^ ^jU ^ ^1) 



2 Ua'il l 



* 



Ip JLjy 



— ► 



(MHUppni \mm\/ 








\ IWlppn. 
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■ 
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Nominal =y. 
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H 
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■ 
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,1 AjAutf! 3_4jM Jja. JSjAiit 5JU tyyj^t : (2-2) Jlifl 

(Dogw and Firuza,2008,P. 1096) 



hVI "Uukll J j^. I jS^)a1<i 4 Aa*Il ^gjtjulall £jjjjll ^ 'i-s j (jj^J LaAic Jjjljajl <J£jJi]l (j-a ^ i aiL 
Jajoi jla jIjoU j t (jJAJ ^jJj 4jjL*»a Clsliljajl 4j!/tj AiLaws ^gic ^'i-s dlaj 4 -si i n <\ 11 £jlfl ClllL^al jdl 
J sAifc "ULaxll lL>\a.js>u* ^ji L_l jJJtil J^C JA9J i " n-s 30 1 (_£ jluui (JA^ "UIaxII 

o-ij Aic j t 4jJ • "^ja uj^ c£ 2700 DPMO 
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. 0.002 DPMO 

:1 asAii jluu> (JS3 4JLIL1II DPMO <-<ua (1,2) J 



■ AjL i xli y*\\M JJjjjit ^jjaj-J JSjaj lit kuajfc J£ ^fl ^J^' JJft : (1,2) JjJaJt 

(Breyfolgle, 2003, P. 14) 



DPMO 




\ i mil (_g j3 1 ii ^ 




31 7300 


68.27% 


1 


±1(7 


45500 


95.45% 


2 


±2o 


2700 


99.73% 


3 


±3a 


63 


99.9937% 


4 


±4a 


0.57 


99.999943% 


5 


±5a 


0.002 


99.9999998% 


6 


±6a 



LlllL^al y& <a^jjouill 4»<uall (jc. AjLaaJI Jojoi jla] ^ J^- J (J^J^ j i 3.4 DPMO Aa. jjLauJ 

DPMO i^L-a* di^ .(Antony ,2009, P. 27 4) JjjW lS^ ± 1.5ffjt ajjj^ 

j 4 <ilK*i-sVI <J^sl jC j 4 (JjouSj! Clsl-ia-a ajjU-a (jljSa <J!L« lAJjiaJj j 4 ^Jjc. (jS-*J ^jlll Clll jjmoll 

t> DPMO 4-.ua l_jLo^ . (Biehl,2005, Online) Ujjc. j 4 S J jaJI AjIuJ! c_i j jtll 

(Goldsby & Martichenko,2005,P.242) : a^LJ aSX»1\ 

DPMO — * 1000000 

"Lwliali sU.ia._ali ii& * j-ajsii 22c 
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: + 1.5(J jIjLu dilLual jaSI Sa^".,. Ji <^uall ^jc 



l/*^^ (jo?^ l^ 1 *^ 



alL^J^i 1*11 




1,5c 1,5* 

JJAaj Cjliuai jaU AjauM AajaJI (je Lfku. jl> £Uji! 4JU ^fl Ajiaxli ( _ 5 *aJall J^JjlSl u Ma : (3,2) JluJt 

{Dogu and Firuza,2008,P. 1096) ± 1.5<r 
: ± 1.5cr ^UjiVI <1U U?^ ^ JSS *lUull DPMO ^ (2,2) Jj^JI o^j j 

Cjliuat jaU AjauiV) 4ajM Ajisxlt Jouj jla jjt ^fl 4-aj3 jjjLs j£ ^fl l_i jjx!t JJC : (2,2) JjJaJ) 

(Breyfolgle, 2003,P.14) ± 1.5(7 J: 



DPMO 








697700 


30.23% 


1 


±la 


308700 


69.13% 


2 


±2(7 


66810 


93.32% 


3 


±3(7 


6210 


99.93790% 


4 


±4(7 


233 


99.9760% 


5 


±5(7 


3.4 


99.999660% 


6 


±6(7 
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: U->j.m AluJj ^jA^la 4A*xl) (>aj3 DMAIC 43jjla -5-2 

j i Lfi ^Viall ^^lall (j-a 4-ajlill LlsLjLaxll elil (jj > aaj IgJjS j i 1 g*ijll «i 1 fl>j"i 4ia»JI Aja^la J) * in 

. Definition Phase - 
. Measurement Phase ^Lill <k>a - 
. Analysis Phase J^ll - 
. Improvement Phase uj-^MI - 
. Control Phase Uu^W <k - 

al Jifl jLLI J££ Clx^ 

(jjjooul J JQ^ <_Lil£j (jLajJal <_Liscll ClAfcUaS ^jrfQ (j-a f.\ t >yr.\ ^uJaJ ^^all j t Of. jfl^JI j t A <\lVi<\ll 
. DMAIC Ij^] lia j AjL«JI 4iui £_jjLLa Jjijj ^sJJ ' * 'j^ ■"ULucll 

:(D) Oijjuil -1-5-2 

: AjJlall S^ha Jt <]iuiVl (jJc 4jL>VI IgjS fJJ '*'j^ LaaJjuo 4luoll £ jj*La ^ ^1 jVI <L.J*1I 

? jj ^1 <KLall La - 

? AjjaaJj .li jj ^jia j ? ^ jjniftll J j*n<\ll <— a^JI La 
? 4 K ui <\11 a^j ^jixAll (jjjjlt jA (j-a 
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{Tang et al.,2006,p.5) ? cs^ll JjI aA^I U - 

. i—lLa^al j t <UsUJI AjLutJI <_ajj*J 

• cAU*^ J^-^ 

(PyzdekJ. &Keller,P. , 2010, P. 165) . j i ^jill ~2 

• SIPOC c5 ^1 clkkL* -2 
.Pareto Charts jijU cjlkkk^ -3 
.CTQs SJjaJI ^k. ^Uj^l o^L^iJL ^ -4 
(ISO/DIS 13 05 3-1, P. 18) . <*a jU c LjVl jj^j j t £ aJUI UuM -5 
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:(M) o-Ljill 41* -2-5-2 

.Ajlaxll tllLuiLjfl (j-a ojUiluiVlj 1 g «->-s j l 4 K A ^jic. jj£jj]| 
i—lLboi^n jl t 4 K io AjjoUJjll <_J-a\ jxll Jj^aul <L)jiL-a]| 4ja.tjLall l1)LIjj]| 

(Tang et al.,2006,p.5).4&**l\ ^ j^J <jaa1 J&Sn 

j l ^ jjjiuJLj <L^all dllj (jaLjill 4-alajl j»Jji£j j t 4joiIjAj ^ jjj^iaII JjjjS ^jL "Qa.^)^! ajA <_£>la. j 
i_a jJJa j 4 <j] jVI -il jd\ (j ajl > ,ts ) Aj > aJJ jll (Ja>.i]l CjljjilLa (J^ljS ^^Sc SjjlS dljl£ lij La -iJ-iaJ 
(j^ajLwaa. (JjAjS j t (jja-ijll Cli^^x^a j i JajijJall t Clllc-jjojll t ajljaJI i_jL>jj£ 4aLa*JI Jjt ni") 
4-s > ^-iti j t ( ^cjlaJI «.l.il j i (jjjjil <j-a o.i.la ClslL^al jA) i ^Ljiall .ilsul ) Cilia, ja^all 

(ISO/DIS 13053-1.P.18). £ 
j i l^c jj j t Ia jaJ i_i jUoaII diLoiLjall ,i.iaj diljUJI -Oaa. ^jja j <ia.^)All s^a ^jj La£ 

IgX/la. (j-a - » till j^VI J ' jl ' 4ijjJall j t Uj-*-<^> > a ^jll CllLiLull 4 *JjJa 

. (Eckes,2003,p.p.36-41) &*^\ 
: (A) J^l *J» -3-5-2 
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jjjaul (jJjall i jat J£ ( ^a^j ^4: i i.^r- 4 uik *l jaJ jjc. AKniftll Ajji=JI i_il±uiVl JjK"i ~3 

.(Eckes,2003,p.p43-54) 

.(^MkLol Jjkj ) aKulJI a! J(S 7. J jaJI L-iL^lail -1 
.{Tang et al.,2006,p.5) (y^tmJ Jjkj) cjLu^ jail ^ j t cjLul -2 

j 4 CjliLniJ j 4 (^jL^xi.j Ujlaj eljaAj 4_la. j )A]l ojA J^La. ^ jjAaII JjjjS ^jiL <-tiia> 

.(Britz,2007,p.22). ^ . ajJI ^rlaaj ^1 j 4 4aL*ll *^J\ CjLlu^ j 4 aK%«\\ 

i]Suli ^- jjAaII <-_Sjj*j jjsu j 4 4 K 1% <n\\ ^3 (j-a JJ*J (jl (Jjl"s*lll 4_La.^a ^jlaal J 

.(ISO/DIS 13053-1.P.18) £ jj^ 

:(I) O^-aoil ^ >• -4-5-2 

(jjaaj j 4 AjjiaJi L_lLu^l 4jsJUa] J££i\ jl 4 Aj^aJl JUi^l ^ L.-1 
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? JaJaSll <Lli J jk£ jl£&l ^ -2 
? j 4 UyKslI JaL lj jlkJ! U^l VLu^l J&\ JaJ U -3 

? ^jIj (jfLaj ' ajS j ? ajLukl £j (JaJI 4jll-*i jW-^ L)-^ ( — 4 

(Tang et al.,2006,p.6) 

(JjVnnl 2 »j\u,»\t <_a jjJall <JjJaal -^W^ ( r 1 jW^ J ' fJ"' (JfcL)*^ f UJ ' "^"'^ <la.^a j 

i_ijL>j]| ^jc. Iajj^vj ^jj ^ **■;-■ ■ ^-N CjIjauuII j t jjjt"!! elj?>) 1 . il (jjui^Ml jl . <uLa*JI 
^jic. <^jlill dil jjjIjII j t ^Uaill ClAj jfLs jl t "Ulaxll ^ jjjj i " n-s Ljjl * ^->^j 4 <\<m ,~><\ll 

I ili t (JjiISj J 4 '-r^JJ ((jjO^ CllUlLla j i A qK"ll t ^l""'!! Clili ) AjLaxSI dslA.ji-a 

(Britz,2007,p.22). cl^iflVl CjLjWII JJ 4aL*]| t_i j jJi 

: (C) iaoJail 4l* >» -5-5-2 

ja> ^ (JjLaij^l (Jjgjonl j <\" > i) *i (J^ uoj "ULoaJI <jal^a (jLajJal 4 Irs (J-^ 3 J ^3 ^A^^aJI ai& 
■4alaj ojjS (J^Lk oJjIjS <»jtxa] cs-^-*^ ^ II ^jJ] ^ jjAall A j^U <Jijj j t <-a^aJI jl t ^alall 

JaUaJL JsujJaJ! (jjjall ciiia. . (Tang et al.,2006,p.6) 12 Ullc. ^ j i SJAa-a 

Clll n i ii -s "ill 4-aljioil ^jic (JJ^Yill J t JafJail 4 <\lVil <_Li*J '"U^* 'SA"**-^ (JjV>""ll ^ fl ill <— a Jj^all ^gic 
Cja j dil 'ijin-s"ill Jjiij ^jic. ^jjJoaj La 1 jg"'ift 1 aaju 4iai]| jjAa _>£*J V j ' 4-Aaajl l _JiC <Li.XaJI 
1 g jlr. JaliaJI j t 1 g ajaaj <jjc-^)a1I ^jtlill £jl CjLuV 4JjS/I ^ J ' y-il^ 

j 4 AjLsJI jjc CjULu ^-a^ jjfc (jj l-i oil JaJI <JUi jjSb L-ia-i ij . (Britz,2007 ,p. 22-23) 

l 4aLa*JI (Jjt, i"i" ^3 ^l^iiai^U ^.lia 1 g W-^ j t 4ala*ll j«\"iin«\ll \~t\t >y\\ A ln-s (J-^ 3 J J ' I & Ijl^l 
Axj 4j1«mt1I 4j ^jjj (_gill ^ i uMj j — A jlfltll lillLa (jj^J Ullc- — ^ jjAaII J ^-a-a AjLaxll -i jl i n" j 
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CllLaKJ lia j LgJjoij^S j t ^ i aLa ^oj] l-lllliail jjjlijll 4£.Li»-a jaJJ (jl j t (jj (\\ (\\\ <Jj3 (j-a 

. (ISO/DIS 13053-1, P. 19-20) 
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Ajjj^JI AjjJVI Afi-liua Cjlljxi ^ La^lui Aluiil ^JjjIsj 



AjjAI Apliua dSjut £fc h^l -1-3 

Igjl La£ Aaa> jl jjSill "U^lill (j-a 4-a^aliSI dllel h ^ill (j-a j jsuu j ( <_£ jjjoJI ^jjl j^ll (j-a^M c3J^"' 

GMP ^iuaSlI cjL-jU^ j i ISO 9001 s^jaJI Sjbl a M (J^nkb ^Jiti 

AjjjjoJI j^ll d)1 ^"n^l L_b d^I La^s 1 -^"n^ J^Jl ^H^-*- 4 -Ij-laal lj Isci.j-a 4_fa]l*JI 

jjjoJI (jJal jaII <9j L-LoiS die I Lluil j t 4j] jAII j t A^aJS^\ j t AjjjjoJI Jjl jjoiSH ^ji 0>^?- ^.aui 
dl£jdll J^e <_JjL^aJ j . 4 J.i'oVt l^J^/loLa] (jjialxail jxjoJI j i (jLa^M J t j t jaJl L>° 

jLjll d)l£jj£]l 11c ij* %20) \65\ t> J&t ^gJj AjJ^I ^aaiall AjjjxJ 

(JliLuiVI t ftLi> «\; j t j-ill ' a (j- 4 J » » " o <— *VT 4 run (j-a ^jjj (^jxll 

^JjjoJI fT* ^ <Uu3 jA9j j ( jV (jjji* \1200\ (j-a JJ^l (_£ jjjoJI ^-tij'yi <Uua dliL j .4.uV^ji ,->\l 

j . jVj.i jjAa \865\ ^k-Jl ^IjJ ^IX^^I ^ i jVj.i jj^ 4 \930\ — j ^j^l Mj^ 1 

(j- 4 cs4 J ' ^a- 4 ^- J ' \55\ (j-a JJ^I (\\\ ^tlj , ^l (j-a JJJ^ jjAi ^jj 

(j-a 4j|j^L^a <-ajS dliL ( " n-s Ajj^l jj. i i aij ^ j^M (J^^ (j^ ^ . jj^a-a 

^ Ujjjo! p jV ujA 4 \413\ <aSL j^j^l ^ <Jj jV uj^- 4 \472\ 

L^jij jV uj^ 4 \123\ ^-ojL aj^jxjoJI I^jJj jV jjjl- 4 \305\ U^ 4 ^ dlj^L^aj diiljll j^j^' 

c 2009 fie dl^L^y ILL j^/jj jjuLa \14\ ^L jUJ Ljjfc jV uj^ \92\ <^L dljU^I 
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Ljjjjoi ^ <Lul j^ll Clllc-1 'u<-\\\ ^Ua3 ^)JJ*J .(JpUaVI ^j-lc 4jj.it ^JJJ V 4ajJ*JI (Jjall (_K»*J lilliA j 
4 i^jj^aaJLail j t 4l&j-a]| jjl j£31 ^ <Ua ^jjLaUJl aJaa ^ j t Lpl . ajSI 4^algJ dllcUaSlI (j-a 

. bjiai ^j^j^I jV jj uj^- 4 600 — 550 4jalSj JjUj ?.! jail jI jjI^I <— ia j j t 3jl-s (jj^ ^j^*"' 

(j-a j i 4_ia11xJI 4a^.!>L«JI "UajLaJI JjaJ jiall 4jjI jj]| J-aj^t ^Ja* a AjjjjluII *\ <J-aLt-a J 
■4 j ^ jj La j i 4jJj^> La) ^-tjiVI (JjUaj J-O^ (J^H (S*P (j' CS*^^' 

^JLall Cjl£ j^I 

tllLaAIill hlla. ^jaalaJ! JJC. j-a jll (j-a j l LoU-ouSt .Xa«a jjc. Ig^tjjj £jl jl t 4j-aLlll J j j]| ^ji "U^aLk 



4_al*la]| Aal jjj| 4-aJaJ^I j t CliUujjiuJI j t LliUllaxall j t (jjjl jIll JgJjlalj ^lall JJ&^ 
oj m 4 j <u a jll <jal^aJI j t 4jo^-aJI <La!/Lu»]| j i <au^all j t ■^JJf^^ J ' ^0 tlllclluolLi 

jajLwall ^Uaill !i& J^-a ^-JJJ ^jll AilalaJI oJja. jll <1 j^ll Ljjjoi ^au i " n-s 4jtjj j t 4ij^joij 

<C-Lu^a 4ja1UJI ajjJalail Clll jVqMI <— Sola jj LjJ^u ?•! j^ll cJ^Lt-a (j-a JJJ^ J^C ^Lvj 

.(G.M.P - G.S.P - G.C.P - G.L.P- ISO 9001-ISO 14001) 
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dil ji ;->Vim<\\l %8,5 4juuj cJ^Aj ^ J ^J' taaJluba \380\ j^n-^W 

: Sjj* ^ -2-3 

■IjjxJ jLpjl J c J ' (.j-*^ Jjialll 4.uV.\l> ."ill j^JI ^jJj ajJaill <-^JJ*J 

Aialjj dlliwJI (_>aai L_! jLi) 'jli tlifljll (jaflj ^ j .dlljUikVI tdlj i ■ Jc-V AjsMj^I <*Jf!all 

j^ll Clll ji ;-iVlin«\\l till j]j <lLi. LaS . (j^aJj-all JLJ (J jLiLa ^jlgjil cJj^auJ j t 

kx^ )ur\\\ jaJI ^LojJa) JjS jJ ^ JSJi La-a . 4iaJI ?.U^VLj 4 ajgrll 
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<c.ll^a ClAS^j IfrjiLJa jaJI (jbuJa ^JAlia ^ ^ajaiLoiVl <— a*jJall 4_Laj £jt . 4jJ ja. ^jjc 

^-Ja jll LS^" -3^J^ L - ^ In ui SjJUaJI ^jic (jjul j t <_Jxill a^j ^JiC 4_ojI£ Igjl £.1 j^ll 

ISO 9001:2000 s^l s jbj aJj^I a^UII U^l^l a!^ ^ill a^Jl J-Lill fJ «JuJI 
2-o j . GMP cjUu^iul ^ilkJ! 

(jjiij ^^Jc. I jxVia ^c-li^ai] ^joujjII ^LaIa^I jl£ ^aa 

^jic LgJj^S *^ °J^j J ' f^^- 4 LS^^ t^Jl^J J-^l Acll^all <JaC- ^JJJ 'U^*"' jLpjl 

J*i3l iil jLo ^ JlUj^L $:> jaJI sjta) 4 fth'il ciua. .Ujjc. j t Validation AibU^aJI 
ajpJ^\ CjIjIuJI $ lj.il! <£.Lij^a .il.ijl ^3 j .{Hartmann,2009 \pp. 1-2) a-ijail 

t tjlK*lll (j^ajiij ^jifc lA.ic.LuJ ^^jll 1 "?J"' 4io»H£ Ajjl-iV! i—jjlLoiS/l J 4 dlLja^lall ^gjjJ 

diUUalttll SiLL^l! <1L\. ^jic L^lJaaLa ^ jI^ajjoi! £-a ■ djLiiall 4 jljir nnll j ( 

( ^^jjVI ' <J^"' ^UjjI AJfau (jill kit . ail diia. . j^ll Acl l^al] 4^Jalj]| Aajall j c Aaxj^jjiaJI 

a .Is. -Ijljji IjJaj ^J^l (J^ 4 ! jA J i <aJ j t (j^aSljj jl JJ^^J ^-<ullj (Jjiojjll j 

cjj^j j^ll <clL-a3l Jjl tiua. .^JUil ^ Generics ^ m^iaJI ajj^VI (jj^ ^ ^joiaUJI 
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jj > aaj ^jjJaj-a (ja 

^ Jajjou j i ^Ijil ^ jl (J Jc {jxjAji <^&c- ^ ^j=>-^ j) • (Sharma et al,2011) 

UajJ^ j i LiIa^ jjja jaJI ^JU^aJ J^il -i-i^-a (—SJ^jatj JJ J-aVI L»«}jc. jfll j t (jl 

iljlcliuall UiH^a ^ j t (Afnan,2010: Online) <U All S jJijL 

^aia Vj J ' ja> jj £tlLa <Uli jjJ jll tllLala* j t tlllxS jj ^cjlall ^Ai LaAi*3 ^Ljiall jaj 

(ujO^) cj^j- 4 ^ V <-ulj^l iliUuiall <1U. ^ j£3 j . (Gauspari,1995 :p.70) t-q?* J 

4-JiUll AjjL^s jll ul^ll jj£j lillil <1 jIjj (fi ill *l jJllI 

(jl jjoiVI j^i jjIiaJI 4jj^VI ja. jps (jikjll ^ <xaAVI JJJ^ Jj-i 4jjI j-ill <cliual3 

Jla ^ jjiill 4jjV^a^a JlLiL *l jJI <jj^Vl 4cll^a tlA£jji ^jjj . (Afnan,2010: Online) 

j t SjJ jail j t till jJaall j l <J J-mj£ll j t (tlllL jt * >nc\\\} j_ya\ jSVI J t tllLaJjSJI j t tllLI jj^ill 
jps t-J*j j t 4jjI j.ill tllLauxall ja> <_ylc- 4ji.jaJI (j^ajL^xaJI Jji«J ■^Jjjl <_s-l] iS^^i ^- a " a • ^J^ - 

ja> ej'jau (1992) Sharp 1 ISaj j . Jl jj^VI jjLaII <jj-jVI j?. jjj <jjUJI 4ajl£-aj 

jSjjj La^ic cdli j t 4J J^JI j t ^ j . ^qol l J LxIol AJ Al»pXa ^Oa LgjL ^jIj^II ^aiall 

: ^ItiSI Jaj^ill 

. i_j jIIiaII ^jau^all ^iLall jA (j jfL (jl — 1 

.AjjoiLlail <J^.!>l*JI S jill jj^J jl ~2 

. tllUj jLaJI j-a UlLi. jj^J jl — 3 

.4a^.^L^all ^(p'lft jl c l^joili jjc. jj^J jl — 4 

■ AjL aVI AjIIa hq-s"i Aij^jlaJ Uli-a jj^J jl — 5 

.4j Aj^aUJI Ajsaau^all ASL^aUl jl ~6 
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(/4s CzYea? m Yacuzzi et al. , 2005, p2 7) .( ^-u^ail j* Igj 

lilMlal " L$iL ^1 jJI ^Jiall oJ ja> ej'jaaS (*•! J^ll J c Ojbj) FDA 4 Jala Lai 

a.1 jaJI ^^ic Aa^^jaJI (j^ajU^xaJI jps lAjJC. j t a jill j t j t 'a jliill (j^ajLwaaJ 0! j-ill 

" . ^\ j-ill ^alail Ajllxill j i 4»a^Lu»ll (j-a i_l jDa-all (_£ jJ uiaSI jLajJal 4-a-aj^xaJI 

.(FA4 CGMP,2006,p4) 

(jjninl ^ j^ll _^ajj^a]| " 4jjJa j <— aj^jxlll £»a ?.| j^ll a.1 jaj FDA <-aJala <_aj^)*j mjj j 
" Igjl ^jic. (_>ajj '"n^> " ICH (_5jjiull JLa*ioi!>U 4qj > ^,'iji Clll jjJaaJLoAll 1 inl 4_uajli CllUliiLaJI 

{ICH ,Q6A) ". ajlidll j 4 SjSlI j t Jo* j ■ — 
: I^Maj jjluxa j t *l jill S J ja. Jbul -3-3 

(Yacuzzi et al, 200 5, pp. 3 -7) : <^a 4x.jHa j^L^a 

: jifl g^K * |j{ -1 

aJ.ia«a kluLA 4Lu^aLk ^ISjjVI (jA^aII j£x&\ 

4 aLa j . (jjiLjiU <LIS (j-ajLwaa> Ujjt-Laa j t ?.! j-ill 4-njLaJI Clsljjjtjll ^jjj AiLja^/L 4j|.iV 

J ,')^ al t Clua. . R&D jJjJajll j i Caaall Jjla-a 4 tuVi V (j^^J 

CjIjjlSqJI JJij j i i_yij^ LaS . (Jjlao JSJoJ ^laj"^ 4-aj!>UI dlLuSdll Jj^ao j t 0 
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: 9. IjiU AjjjtuJl CjUuJI -2 

j .<La Ixaj ^gic-l J t A g J ni a 4jj.il cJ^- 4 U 24 ^ U' 'S^-^" 4 ] J ' ^"''"^ t^V'^J' ^ <J^-"»^ J ' 4j-a 
jj^Jaj jjc. <Lafc (j-a <Laj£La]| (J^l^^l ?.| 4jjjtiill CjLajuJI ^j<u adj jJjJajll j t Clival! *i 

. jjl_J jJI CllUlJala] lis j ^cjiail Au JfLill 

: f lj.il! 4u^tua S jj2 -3 

<Jj3 (j-a 4_IxaJ ( _ s ia. -OiaJ jps #.1 jj]| ^gjc. ^aJ jl jfLaJ ^gjll Ajlajll ajjill Igj a > aib 

a jjc. ^gifc ^jJal j <JfLij ^C- Jf^ 4 ^jiajll ajuall sjA (jjSj j t ^g^^lajl -^j (jl jjJ (j^aJ^)*]! 

^jll t ijUMI j t Sj ja> Jl* <J^sl jfc oj*J ^1-laJL iu>U s-l jjjI <U^>L^a 'ajjS JajjjJ j . ^axall 

i <jjJaj j t jjJa j c ajl^p* j-a 4j^.jLaJI 4jjj]| (_J-a! jC j t Cls jjjll j-a Aja^o! ?.| j-ill IgJ ^ > ^i-s 
l^j j i f.\ jj]| <ja^>L^a <ij*»a] (jjituiull ^aJJ j . #.1 jjll 4_lj > ^.'n* ,->tl 4 jlAi Jojjjj La£ 

^^ic- Igjljjjtj j i Cy*S^ ^ (j i aa j Cla jll jm ^ La-Ajc. 

tllVVI ■^-JC jj j i GMP ft'\i"> " (^jl J-^l ^j'h aij \1 CllLaijLa-aJ gjit alc-l^ i_j*Jj j . (_£jAJI ^jotaJI 
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^^.jLaJI (JfLill j 4 <— fijixill j^. j 4 j t »! j^ll ^*Ja C-lLajoi 1 g \\c. (JlfLa j . ^)^/ (j^xauJu 

jJjJajll j 4 i " i-s \\\ Jjla *i Igj ^ill J j^ll dlLajgJI a^A (JJ^"' cs^ tiljiLjJ . ^SLall 

laAi >y\\ j 4 GMP ft' \i"> II ^jl J-^l ^j'h *alll CllLoijUa-a] ^jU^all (jj.^*^! j 4 ^JXaJI ^ J «\ * aij (j-a <La.i£La]| 

: tS jxti Sj jaJI -5 

(^A^jtll a jjjIj j 4 AjjLvjII 4ia!>lc. j t ^tiLall <lL^al ^/HaS . 4 alia 4jjI j^ll CliLaalall aJ ja> 

^alall ^Jjjlll j i A \ Ajlcill A SajiSgj) i_j*Jj . ?.! j^ll 4£jXa]| aJ <LalgJI dlLajuJI (j-a ^jjjoJI 
^alall <£jXa]| a.} jaJI ^tAuijj j 4 (JJj£j <^ Lal& I jjJ cgjj&l «v^\l (JjLui j ^j| j-ill 

<jlx-^)ll j£l^a j 4 j 4 s-liL^/U 4-a^LaJI ClsLa jIxaII .iC-LoU LJojI j 4 (j- 4 ^ UjO^ (j*^ 

4 ji-Vl ^u5l Jalaj j 4 CliUljjj^all I j3 jla (jSj La aJ ja. jj j^ll ^alall ^jL J jill <j^-aJ V 
■«U]c. ^jjfc 4j jXall CllLa jIxaII 'af.lj3 (j-a ^!>lia (j^ajj-aJlS) p.1 J-^W ■<-aJ^-a]| CllLgjaJI (j^-aJJ V LaAic jl 
<LjJa j 4 A jnl \1 j 4 4a^.!>LxJI 4jI jjjIj j 4 J ja. l^j Aia^)^]! a\> ^>q«\ll 'ajjiull j 4 0! j^ll 
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(J£ uaj p.1 <LajiJI OJ js> -Ljjjj j . (Jg-ui j t ^jJal j (J^ uoj 2 ij\Ly>tl 4x.^aJ| j c 4»a|jiujail 

<j]Ui ^j-a j t (jl jjaiVl el j-ill JJ3 jj! AjuL ail 4£^}jia]| IgJ a j£j ^gjll Aju . jlll A kj&fylj 

: 4ijUa^l -7 

el jjll (j^aljSI <JLa. !>lia3 . <U aj.^-s <\\l Aaiall dilL-al j^ll j^jI jjjI ^cjiall (jjSaj 4^>JJ IgJ Aj^sL j 
ajLaj"! (j-a (j^aljS^I jla (J^L}3 ajj La£ t CllLaiiiull (j-a ^JojoJI jii, (j-a Jjiaull aJJ (clsUa jir 1 
<jLlixa ^gic. a^aij el jjjI 0 jjc ^jjc <jc ^ jj^JI jla-oJlj AjjjlLa j i 4jl»i3l ^>ll jl j-all \ 

j t 4aKjJoll ClsLajodl j i el 4£jXaJI Sj jaJI (_5J*J <— £/Li, ^jic. j . Igj J jaxaII ClslL^al j-all 
(jXaj L n\) jj^ajc (jjSaJ JajjJJ ' " n~s . ^^C jjJa ja <JfLij <joilja (jfLaJ <LLL-a]| Aaj <1 AalLa^JI 
aljjilyi i ■ llLlj IjA j t 4juL ^>ll <£^all aj-ait-aJI ClslL^al j-all (JjiaJ ^gifc Ajcliuoll 4jia*JI SjjS 

: 9. Ijjll AjSjjj -8 

^jic. el j-iil JJjI-J J (j^a^^J Amlm-st j i Al jUlIs ^j3I ^jI jjll ^alallj (j^aJj-all 4ij Igj 1 1 j j 
el ,J 

<j3 jj j ClsLa jLa aAl (j-a el J^ll 0 jJC ^jjc. l^jc ^ jj^a-aJI <Jl*ill Ajj^/jJj^all jl j-aJI \ ajLall <J-aS ^jic. 
QJJaJI Ajjjla «\\l CliLoijUa-ail j t GMP >iJaJI jjll ^-il^alll CliLaijLa-a J^- 1 ^ J • <^jl J-^l ^tHaJI 
. 4jj ji. (jLajJa j t el j-iil jJ j (jjaaJl] 1 1 A 1 ill ^jau^all JSjJoILj \ £ ajjJaJ jjc. GLP 
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: Aj*\ji1\ A*U^1\ ^ ^jtt ? j4*a -4-3 

^.'it (jjO^ -^-^-^ ^ "^J"' ^ JLU ^ jjj^a (Jj§ Igj j»Liall > ; 1> j ^^jII Clsl jJaiJI £jol (j^ (jj 

<La.iiJI jl i ^cjxall ol ja> (jc (jjJ^ ^-^J L),' (JfcU*^ ^ S^?- J ' P JJ"'aH (j, 

^lulil ^^Iiiki (j-a ^aAjJC. (jfc #.1 j^ll ^^IjliM jj-^ i**<1a. ^ti (j-a j . 4-ajLall 

jjJ (_^1 Cls^/LaJI L_licJ ^ UJ^ ^ (S^J^ J ' J - ^ jjj^ (S '^t (jjfUgioudl Jjl 

Cj^UJ L-Jcj L >aJ>aJl <i£taal ^».A*J 1 jki 4jI J j3 ^ J i ^Ijlll ^axaJI p_ jj .Ip^J 

i - n-s Clil^Uxll j i ClslL^a jlauJI j c Clil jqnn>nftl\£ 4 j-s * AjIcjII ^jJSj j^l^ eUlaVI -1 

■laJluil jl t 4jjLij ^jic i_ ±aj (_gill ^gjlj-ill t ihnll -IjAalj (j^ajij 

^jJLuS i - n-s *l jjoi ,1a. ^jic. ^gl&Vl £-aia«a]3 jl i 4 j-s * ^>\1 AjIc jJI ^j^Sj dilijgj Ajulall CliUl'ni ,-ilt -2 
jjj i_j*Jj Liajl j t ^^jjJaj-all) (jjLjll sjjS jjl ^Ij^ll <C.Li^a Clsl£jjJu (j-a AjjVlli CllLaalall 

^1 ^Joll jxahll j£ -3 

Clu^. tjjiial jaII Ajau^all 4jlc jll 4j^s jiaJI CllLgjaJI AijUJl 4f£>la]| CllLgjaJI ^jjj t al * >ij j 

jjjllll (j-a 1 g aJ SJJJ^ AjjIjj^u 0 j3 tiUlaJ j i l^J 4jtjL^all dll£jjioll (j-a j^ll CllLaJlLall (_gjlijj 

j^ll CliLaaxall jUjoiI ^jjc. 
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Usl . IgJ (jjjjllxa JJC. (jjUj V] 2jj.}^/l ^j'li aij tlllSjill jjUj ^& ^gjJaj-all £jl ^ji liLuS V 

4 Sajugjl j t ^»LajA^/l j-a IjJjS LajoiS jV- j£jJ ^jll J I Ajj^VI 2x.li^a tlllSjjual (jjjjllxall (jjLjll 
^^jJt tllUliu-all j l ^gjJaj-all f.1 j^ll t a ■ j ^jJjjj (jjill ^UlaVl f -» g *l*q**i 1 -ImSl 2 »HI 5_atc oil 

j I jxallll tlll£jjuS I JJ^.1 J i ^j-Jaj-all l& j2 jj j t 0lj.il! 2x.ljj^a tlllSjjuo (_£ JJju2 

. jjiial J^H 2j^ ■ 2jlc jll tllLa.ii> ^gjll 2j^ jfLaJI tlll^aJI 

(Clarke et al. ,20 10 -.Online; Gassmann et al. ,2008 cited at Jernelid & Roan 2009 ,p.l7) 

: hl\ A£.U*al\ y& I ^j.m foyj) JjJsj ^| jj -5-3 

llllcliuoll dljl > ^gjll JSLIaJI j-a Sljla-allj 2,j> aLall 2_LliiJI till jiuJI 2jj| 2.-.U, ~\\ tlll^J 

j t <U^jj]| (jj i aaj j t J-igJI jj-a -i^ll 4jjI j-ill <c-l L ,->ll AjzXzA . (J^J^ 3 (j-O <_SJ^^ 

JJj^j yl£ Aa^lUJl 2jj|j.il| 2x.li^all j^j JjS? Ijiaj 4jJ^J tlul£ JLaC-Vl ^iLaj lU-" 3 ^ ^lAaJLoil 
2_jjlLa j<ull j i ^Li jjll ^jjc. aj^all j t ^ i afll nil jaII j i 2allxll ^-LjjVI ( ** n-s j-a (_£.}cL^aj la 
j t Ig^Ljl (jj > ii-s*il 2jj| j^]| tlllSjjuoll ^jic. JjI jill ^ji oAkl Ja jijJalli . tlllcliuoll j-a Ia JJ*J 

2 Ijlgll dil jiuJI ^ 2Vnrtll Generics 2 uuiaJI 2jjj>Sn <wi jL iiA*3 jill JIa L^a 
tiilSjJdl tj* jjjS ja«J Patent 2_£LaJI (jja^. <jUa. Sjia *l$jj| t-jjS ^ 80% t> 2jjja 2-ajUll 

2jj^I lilij ^IjjJ-J ^^^ll a Jj* » <~»H J ' aJojoi jxall 2jj| j^]| tlllS jjuoll i5 ill j*VI V* 3 ^ ^j^ 31 

ClllSjAll j 4 ajajSlI 4ja11*1I 2jjI j^ll tlllSjiill jjjj Ajoiallall aJl^ j-a iijj La-a ^joil j (JjUaj ^C. 
tlllSjjuill ^jic ^lao (_gill j-aVl (JjjuiII frlaJI j l ^Wj^' (Jj'^"i ^g-lc 1 j3u^J^\ 2jj| j^l| 

till jjjojll ^ j . (.] jxji ^a. (^ylc 4 jfljlVnll j 4 4 jirj'h aij II IgjULac. 2aHjii j t sf.liS ojljj ^Jjl j-ill 
^al| ^iiLall Ajjl^yi t—ulLoiVl j 4 till j->(p all ^jIjj jso f-l j^ll 2x.liua tlll£jju5 <U jj jbjl ajj^Vl 
^jic. lg"iM-s ^ jIjaLoiI ^-a AS^ Ay tliLlLall 2 jljir nnll j t 2a^.tlj , ^| t ajlKMI (j^ajiaj ^jic. lA^fcLaij 
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A n i in (jill Ui i all i ; 'n^ . AjjI j.i3l Ac.1 L 5_JaLill AjjiJI j c Ajju^jjiull CliUIJalall ALUia!! Alia. 
Ikl AjjI j J Afrli^l 4jLkWl Aj] jVl .jI jaII j i 4iUa]| j c JjVnnll j 4 £7^1 <_ajjl£j £-Ujj| 
(jjjjoi AjaiSliajl aia. Jjljfil IjJaj ^Jjil t_3J i <aJ j l ^-tjJ^I fT* "* (j^aiiljj £»a ^ jl jjll-J ^ajiL 

. ^JUJI ^ Generics AjjauaJI ajj-jS/I 

j c Aj*jjj^ajJI 1 ^glc JaliaJI ^jic. AjjJaLaJI J jitll ^gi jl^aiailj AjjI j.j]| Ac.1 L tlsj£j 

jl^ajjail j t Ajjill tlslii^al jA) (Jjiao ^jic A»ajli]| j t a^ J^-H AajjJall IgJjJaj 
Ajpo^)!! jA lilli s-ljj t_jjja»3l j i IgJ Jjal^)*]! J ' U-^-^ CS"^ t^ 4 f^J^ LS^" ^^-"V 

C1l>Ij.j*j3I (JLk^V Aisl^^l Aj^jJajjll j i ^j^Vl Clilcll^alL AjjLLa Acl L^aj) oigj Ajtajj^ll 

(jj i uaj ^ ^jJa ^a (jps <_J*JS> ^- a - a *S^I J-^l till ji SaAJjaLajl ^}-^\ 1 " <^ c - 
Aj£I jjO AjjI jail llASjj^ll Aa. jj JSjC bus Cjfljll lilii AjjI jail ActL-all CIiLj^] jl jL\ ^ 

(JJ.i Wi (jl La£ . 1 aaju AloiSI 4 j-^g *i o \ 1 g j'n*i (j-a j t Sj jaJI Sjljj (j^W 1 <_s^ ^ ^ ' ^ a ^ till j_aJaull 

Ajxjjj^ajll tllUlaxll tllLa* J^-a ^ji Ajjj*2a]| (jVijqVl ^gJ 1 g j* m jUaj ^ \ m A*1 i all AjjI jjJI tlll£jjill 
J-a*J A-aJalill tllLxjjj^ull £_a J ' AxaA^/l ^JL j-al jA ^»lfc tJ^lj I g"il J^ r - (jj ' J ' 

A-aJala Ia jAi aij ^jll Aj^Lij^/l Jjjlj j]| j t GMP >l}aJI ^jl^aull tllLoijLa-a Jxa AjjI j^ll Ac-I \* 
i j-aJjouJI (jj i D-s*ilt ^tjjoijj jaj Ajj^aJI tlll^a> jjll j i FDA AjSj^^/I f.\ j^ll j t p-l^ill ojljj 

j .t_sl^AVI ai& (Jj'^M AJlii obi 1 <v>j>n AjjoJI yli ^JIjIIj j c AjjI j^3I Ac-ljj^all oela£ SjLj j 

: ^joil j (jUaj ^^-ic 1 ^^jin AjjoiII (_5f)aJ (^jll Aj-aJlstJI AjjI j^ll tlil£jjia]| j^)jl (j-a 

Bristol-Myers Squibb Co. ,Pfizer Inc. ,Wyeth Inc. , Merck , Amegen Inc. 

, Schering-Plough Corp. , Eli Lilly , Johnson & Johnson, Abbott Laboratories . 
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<_Ja\ J ' C$ AiKj j t <_s-^ j^. tlili ^-Jj^ ^ ajgj (jjj jll Liaj a-ibj — 3 

j j ' aaj (jc AajIiII till jjSjjII j t Sj^Lajl ^jLaII 4j*J±* ajJJ^ A^- 4 1 . ' ' * (J J^"' _ 4 
. ^-tuVI > J ' J-^l (j'^ijq-s'i j t CjLaalail ja> O-iUj j t tllLlaxll 

4ia»ll ^rinl i " ua e.1 jaJI (j j i aaj ^ljjoijj j jjjtiII tlll.la.j ^glc 4£jjHI aj^a a-ibj — 5 

. ' " )1 all j t tllLiLaxll lc aJ ■ a a JS-uij tlilnmVill JU.^j (jJj 1 aaajoi 
(j-a .iaJI ^jjc ^)jc. tliLLaxl] till jj-ill <lajl jj i a&j j -U^tjjVI t aJl£j]| (jVij^Vi — 6 

(j j i aaj j i Jjl _&-ail 4^1^1uiaSI j t <Uuall 4 i >y «\ll jjc. -4 lajudjVI (j-a (j talklll j t t_l JJ*JI 

. tliUlaxJI AjjIojouI 

(Sharma et al, 2011, p.p. 273-293), (D'Amore,2006,p.p. 1-5), (Jernelid and Roan, 2009, p9) 
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: p\ A^liua CASjA Uao^ 4lyJ| Jaalaj uVLy -6-3 

(Al-Refaie etal,2013), (Chabukswar et al,201 1), (R-ocha-Lona etal,2013), (Nandhakumar et 
al,2011), (Sharma etal,2011), (Jiang , 2010), (Liu, 2009), (D'Amore,2006) 

^gk L$nl jj| t alia fi (j-a dlULaxll ^Jft"> a?.laS (jj i «-s*il 1 rt^jm Ajjoill <JL«i3l (Jj.i W*lll i ^AjJC. j 

: 4j11j1I CjULnWjll IgJU^j ijLaj j t 4JJ-&I 

dil j i hVi i h <\ll ji. yjjoiaj Ig-a&l 4x. jjia i_il.iAV Aa^.laj^/1 ^LluSVI 1 <\->jm 4iaJI (jj.iW'i ~1 
^jic. Lgjj^Ls j t ^-tuVI CliLLaC. as.la£ SjLj j t IgjS i_i jJ»-ll JJg-W (j-a AaJI j t 4jjI j^ll 
4_lajl (_p3jaaJj j t 4jjI j-ill Clll ji »— >*i > ti all ja> ^^-Ic Aji.^pJI (j^ajL^xaJI Clilij^al ^a (jj^"' 
j t 4jja]| Clil ;1 Wi all 4ijUa-aJI (jjSaj Jjg ml j t Aa^ljj^l fijUj j t 4a^.ljj , ^l CliUlaxll a jj.il! 

.4jjI jJI Afclluall ^aWlill 4j*jjj£il! 
(_gil! j-«jl! (j^'ij^'i * *Og.i R&D jJjJail! j t i " i-s ill Cliljn-s *i ^ji 1 <\->jm AjjuJI (jjj Wi ~2 

jj^al j-ajj CliLauiall £^>W J ' JJjWjJI j t i - i-s ;1 1 4 WVi l <=ktiao 
. 1 g"n!1 t 3 j t AjjI j.ill CliLaalall ja> jj i d-s*i 
j t ^Jj-iS/l <cljj^a dsl£jjuJ 4j=oj S-iLljJ Clll * j;<\ll j i (jjjjoull ^LoiSI 1 aaajoi 4jjaJI (JJ.iW*i ~3 

. ^g-lcl S*laf£j L&Jjl j-a J!>Uioil 
.ijlj-a ^1 1^*1 1 nl 'if-laS (jjii)^.*ll ^Cill j l 4»a^aJI ^LoiSI 1 <v>jm Aioill J^nJaJ ~4 

t *<jlK*l (J ajaaj j t IgjS J^JI j-a ^aJI J 4 Ajj-i^/l 4x-li^a Clll£jjial -4 j*1"S*llt ClAjlfLaj 

.4 «\j'qll 4 qj i >y «\ll jjc. WiViVI (j-a (j^alaall j t ^-lajyi j ' (JjT.nnll 



44- 



: AjjJVI A^liua CM jA I ^j.m AlyJ! JjJsj uLUala -7-3 

(_g.il C-liill j t ^Laall j t ^C_ll <J-al jfc (j-a AjjgiLui) <fc j-a^-a j3 jj 1 n^jm A*\m\\ ^aUII (JJ.lW'llI 1 ■ lllaJJ 
(j-a a^lilui^/l (jj^"' J ' (jj i Ajajjl jioij aj^Lui£ 1 m 4_L_ull (jj.iWn "Uc-I^jll ClslSjjioll 

(jlll AjJ-tsJ Aoa!*!! dlUJ_M _> JJJ^ -i-iC- (j Jc ^XW^Li Cj^LJI f\l .1$j3 <lal£ll Jj| jill j t tllljjSlI 
(Jj; Will 4jLaC AjoiI (_ a^j 1 4i-ull 4aa*g_La (JJfWj ^ji "UaIUJI AjjI j_\1I LlslSjAll L_sjLa_j till jLjj 

s^A (j-a j t 4_ulj.ill <C.I li , ->l l 4aa^LaJI s^J ^^1^1 (J JjW'll t CllUlWLa j t l&Jjll J i 

• Improving Performance of Tableting Process Using DMAIC and Grey Relation 
Analysis. (Al-Refaie et al ,2013) 

• "Six Sigma: Process of understanding the control and capability of Ranitidine 
Hydrochloride Tablet. (Chabukswar et al,2011) 

• Lean Six Sigma supply chain case study: aircraft shipment improvement in a 
pharmaceutical company. (Rocha-Lona et al,2013) 

• Six Sigma the state of art implication : A view on Quality Excellence Contrivance to 
Pharma Industry. (Nandhakumar et al,2011) 

• Business Process Analysis of Yield Data Flow at a Newly Merged Pharmaceutical 
Company. (Jiang , 2010) 

• Six Sigma strategy applied to the pharmaceutical industry - how customers benefit. 
(Jernelid and Roan , 2009) 

• Improving Energy Efficiency in Pharmaceutical Manufacturing Environment - 
Analysis of EUI and Cooling Load. (Liu , 2009) 

• Six Sigma adds up for Pharma. (D' Amor e, 2006) 

• Six Sigma in Pharmaceutical Industry and regulatory Affairs : A review. (Sharma et 
al,2011) 

• The value of Lean Sigma : Improving GC processes in pharmaceutical R&D. (Rome , 
2012) 
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• Using Six Sigma to improve once daily gentamicin dosing and therapeutic drug 
monitoring performance. (Egan etal,2012) 

• Six Sigma : A novel approach to pharmaceutical industry . (Charde et al ,2013) 

• Reflective practice : reverse logistics process control measures for the pharmaceutical 
industry supply chain. (Kumar et al,2008) 

• Is Six Sigma still relevant for drug makers ? (Greb,2012) 

• Process improvement and electrostatic analysis of thermoforming machine.. 
(Fogarty,2013) 

• Is Six Sigma right for validation processes of pharmaceutical industry ? (Johnston , 
2003) 

• Lean and Six Sigma concepts application in pharmaceutical industry. (Pavlovic and 
Bozanic , 2013) 

• Six Sigma Methodologies in statistical control application to improve production 
performance and quality in the pharmaceutical industry. (Noni et al,2011) 

(2013 < ^1 ,l$ Ap l?* <— »k J^LuJI j <tj&l ic-Li^J <A*1\ <£ jJill SjUUt z^i jj 

ClllSjjiall ^ji 1 Aiadl Aj^^ia (jjfiaJ ^jjoUJj (JfLij CA jUJ ^gjll dlLuil j-ill a^A dl^Jal i " n-s 

j i ^jjj^ajll ClsLlaC. 'a£.la£ a^Lj j t AjjI j^ll ClsLauxall ja> i aaj (JlLa Ax. jlla <— al^A^/ AjjI 
^y± Ac. j<\-^ « ^)3jJ 'ajjjjJa ds^gjal t ClllSjjoiJI Aoajj J ' W-^-^^)^-' 1 <_g^ (J * 3 j^^ 

: ^^A Aj i iijij i_ul ja> Aj!>tj ^ Liu j t 1 AioJI 'ajjlxa (JJ.^"' AjIaC. ^Laul A jmlmVI LliUlLlaJI 

. IgJ A_Lliaj1 dlUl j j; > a 

(jc lIsuLuSI £-<^ J ' (J^M^ L - ^ J ' (jjj^ 3 cs^ L&*JJ J *">.]'" "^"^ 'ajjlxal (_s-jil5^ i . ul — 2 
Aioill £jjLLa Ia jl aJJ > hV AjjILaJI Aj3 jj jaJI j t Ajsu^all j t ASjjIj C1iU1a*JI j t LliLaalall 

. 1 1 1) 
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aj-iLu (jj; Lj ^ji (joL j-s j <£jjiall <^^= >^ L^-HJ J ft">J»" 4iaJI aj-lLba] (_£jjiull L_uLaJl _ 3 

<jfclij^all Clllc-Uaall j i 4jjI j^ll 4x-l inaJI ^ 1 <\->Jm 4ia»ll (JJ^aJ ClsLUala J ja> AjjJaLaJI Clsl jiojll 
ji as £-a 1 ^J'" 4i"Jt <La?-!/La j t l ajj's'i (j-a 1 gVl^rt (^all ^L?aJI Clsl .Ij-i^J <— a^J 

(jjJsuil (J) (Kwak and Anbari,2006,p.712) cln^ .Ig-ia aj^-jAll ^jljall ^ j'^" j c 4£jji <J£ 

jLli.1 j t (jJfLllI 4jla*j Ig-aljlSI j t 4»aJaxa]] UIxl! Sjl^VI 4£jLLa i . illaJJ 1 <\->Jm 4io»ll ^^Ijil 
jail i <t i JjL '"n's . '-ryj^ J ' ^jl J-°^ f^-^ J ' W^*^^ J ' Oi ' "^"'^ ^U^-"** 4 

AjjoJI (jjflaJ a Lao (jjiJa 4 ml «\^. SjLuia* j t Jjl ^all j t AlUall j t CjS jll jAA ^gjj Sjl^VI 

1 oaajoi AiuJl ^.lill (j j^a^ l ' . ilWn LS . (Antony and Banuelas,2002,p.21) 1 *•>.; » " 

lilli j .(Coronado and Anatonty,2002,p.93) SjjUall a^A £-Uui ^JuAiall 4 JaiJI 

jaJ y (jic (Kwak and Anbari,2006,p.713) -i^Jj j . (Antony and Banuelas, 2002, p. 21) 

J j^, j Jxa jC 'a^C jj ^ 4i">^ aj^Lu (jjjW^ L r 1 cs^^^^ JJJ^MI 

^jiJa j^s f -ijW"i j t l - r yj-ij J ' JJJ»'ll cH*^ j-all <JtjLa-a ^jjfc i . iU"lll j 4 <Ut*iJI ^^ikl^ll djl jja 

ejjlxail (Jj; SaJ ^1 (jj^jLLall ^)<\y iil!>llal (jLajJal 4-aJalall (jj^p>VI O^la j t UI*JI Sjl^VI 

Laaojoi 4iaJI aj^lxa jjjfkj ^-Ujl l-i jILaI I ^liill jjjiall (jl (Henderson and Evans 2000, p. 27 7) 

jjjU-aJI (jjSaJj ^jic. 'aj^all ^»Afc (j-a L_S jiJI j t jjjtMI qa <— a jiJl :LaA i j (j/i.iV. £-a ^Ijjj 
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4UI S jlxal ^Ull Jjjkill "J (PyzcM c& Keller. 2010, p. p.B -14) *& (j^ ^ . J 

(jjila _j-olS Jj£ia j 4 ^jJal j (JSjuoJ Lj jjl! t*llj (J^ 3 J ' J^ 
(jLaul (j-ajJaJ j! j t aj^liAll (jjfla^ ^ jj£jLLall J -i j£ (jl LfLeJ^ Sjl^VI ^g-lc- L_La-J ^g-ltjllj 
t ajjSj JJC. lillj £jj j . (jaJajll AjLoC ^j£ilt jj j t 4»<Jal<Jl <IaUJI ^_fil.i&S/! £-« lgil.iAI 

(Jl^atxa ^^jtjjJa ?■ ^ 4iuil! 4 V-> >Ti *it yjSflaJ l^jS (jjiJa j^l! (J*AJ 4-LjIaJ 'UJalall 

SiiAa. 4 jqj hj ^LoiS! j . yi c-Louj i . ll Wlj I A* j . A j'ljijjl! 'LiajJI ^JLoc! aJojou! 

^^Jc. <uJai<d] Ui*JI fijl-i"^! f.\ i ;-ir.l i_uj^jj 1 oaajai AiuJl (jjf^ 4jLafc ^ji ^ jVI S jl-i-sW (JIau j 

4ia»ll SJ^Lu (jjj Lj 1 4 4-JJ£J ljj£-4JJ ^^SJ Lgjl J^l J t l^J^Lu J 4 1 fl">J>'l 4iia»la 

.^Laaj 1 «\7>Jii) 

jjjjoi ^4jjjiall jj| j^il) 4 yi^'W ASiA\ jjjJoj j t i_uji CliULafc ojl^lj 1 ^^J'" A^uA\ J j^. 

JjSj j t ^l^j^U Jj^ y%"\\ l-IjuAj c^^' jnrMl (jjaaJlj j i n j t JLxill (Jjual jjll 
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tjjLj JL*i3l Jj^al jjil (jjisai ijj-aj^xaJt (_ iK . A qa Feedback a*a.Ij3I 4jj*j3l ^Jaj 

j t 4 J^lali (^UJI frbVl 

.Lasajoi 4io»ll (JJjWi <Jsj*J i^J^ 4 j t 4aal£]i Jjji jxJi 4ij*»a 

j t A jn\y»n\) (jj * ii-s*ill jUaj (j^ajJa ^Vim' ^jll j : CllULaxll (j* 4jj*j1I ^Jaj 

: <Jxa (jjJ^Ull (j-a JJJJtJI Jl^a jJ La£ 

(Antony and Banuelas, 2002), (Stoi et al. ,2010) ,(Coronado and Antony, 2002), 
(Khurshid,2012), (Shahin , 2006), (DeRuntz and Meier, 2008), (Sandholm and Sorqvist, 2002), 
(2013'?^' < 

4"l mil ^-^lill ^Jj;ln*lll L& jjS jj A ^Ic ^ill CllUllalail j ( <J^I jxl\ (j-a 4£- *i J ja> j ^jjj 

.Ukll SjtaVI ^Ijlil j t 4£jLla - 
. IgjUiSi j i L^jI ji j i 1 ^jm AioJI a )"\ girt 

. (j^aj^xaJLall L_u jjjJI j3 jj 

.4-aJllail a1A*1\ S jSII - 
• 4 jftjlnnll 4 j*i-s*ilt 

. (JjjaIII j3 jj 
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£-a fgiffi j C t jjaJajAll 4jj^)-a 

. (jjl-J jib 1 4jjo»1I Aj^^ia JaJj 

.^jjLLall sjljj Clsljlg»a 
.4jjjiall Jjl 1 <v>J"i <JjoJI -Wjj 

jj ^jjj 'SOJ-"'^ Ajj^Sfi <clij^a Clll£jjJu 1 «v>Jiii Aj i nil ^aUII (JJ.i W*llt (jl (J-" 3 

: AjjoUJj dlUa C1l>Ij ^jic 4£. jj^s 1 AWla (16) lA-liC ^JLj dll ;1 Wl«\lt (j^s a&2kj& <C *i 

: AalUi j i ^Waj 1 taju 4iaJt aj-iLba (JJ.1 Wil 4-aJ^>La]| 
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u>jmi AiyJi j^kii AjjbVl cjUlkuii 



. 1^"i^q : i ^cJjoi jj j 1 <ny\ m 4jjoill A-, i ^il j 4 J^j'll JJ") J 4 J J * 

.A alia all ^LaiaVl (jJJ (jj i «'n II j 4 (jjLxaJI jg^ ujj • 



41uJ! j »;t**t 3 .fill 



.a-lalt-a (JjLjS (jjj-ia -ij-^j 

J 4 l^J^JJ-a J 4 IgjjLj J 4 1 g'll -sj^n J 4 l^J^ -V Irt J 4 4 *" ^ j\ \\ Jjj^aJI (=>$-^! J 4 -li-laull 

. (jap <JfLlj 1 frlL-uLjl 

• SPC CjUlaxll ^gjl i^i^VI JaJjJall CjLuSj (JOfkil <*j!>UI .ijl jaII J j^. j 
AjjjjoiLi. ^laI^jj) Ig-al laJlmV (jalA j-all .11^)3^1 J 4 ClsLs jIxaII Lfi. j] jjSll 4jiaall Ajjjll J jfi. j 1 
(J-ilii j 4 A^jLLal ^aUaj 4 4jikl^ (JL^ajl aSau> 4 Cliljlajll (JjW*i j 4 ^jh'n j 4 




. (jafklll A.U'lA jjili j-all <Jliill AS. jLlall • 
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: 4aO M1U\ £LL <y» 3 il\ ApUL^L cjUlal»JI »4b Hj5J ^ ^ j 

(jjj (j-a j c 1 rtjh'n j t LLLuiajl Clilc-1 li ,->ll jj£I (j<a oAa.1 j 4jjI j-ill 4.C.1 L .-ill ^)JJ*J ~ 1 

j c ISO 9001 sjjaJI s jb] jUJ 

(j-a 1 g j£ <\j La (■"Uig-aJ! <La!/La»]| j i A^tr\\\ j i js^\ oj\S^\ A <\)Vil £_a <_LA£j]Ij 

^jI jill j ( Clil n i aaj II ^gic JaliaJI j t Ljjjl.ll j t 1 fl->j>n <jjaj| SjjLlaI <Laj!/UI 4 jfljhTill Ajjjll 

.4£jjiJ| Jjjlxail aJjaJI Ojljj ^»Uaj "dJsus dlaJj 1 < v>J"i AioJI (J J.iWi 4aLa f . 4jjoi 
j t CliLjLaxll <ULa> (jc "Uukll CliLa jl*»a]| j i LlibLnll (j^s 1 i ^ La£ 4jjI j-ill 4x-Lu^all tiBlaJ — 2 
£JjLLa ^1 l^la OjlaiiuiVI ^jll j t Aj^axail j i £jjj^ajll Jj3 tlllaalall OJ j^JI (J ajl > aa 

(j^ajL^xi. (JjL}3 j t tllLiLull £-aaJ a.li*2a ojjjala "LaJajl Jg,'' ^ '"U^* (jj"'^"^ 1 AHjuo^I 
(jS-aJ j t SJJ^a ^jli aJ j t (J^LS Jjjiil lia j £_iii^aiSI <_Lvl j<s t ftjla AjjI j^ll CllLaalall 

1 " '1 ^ jJ j»C--lJ j l 1 AjjoJI £jjLLa <a.La> f^jh LaJ LkjJ^alaJ j i (jjiLjiill ^Jaj (j-a a-llaioi^l 

A i j t. 4xal*JI Clil > i t alia *i (j-a 4i& jps *LjJ"^ J-^l ^-0 4£-Lu^all Xaiu — 3 

( 1 aa^lui 4iaJI aj^lxa (JJ^jIAaII cJ^L \ £\\c. Jg.mj La-a 4 m, Vigil j t p-lxaJ^ll j i Aj.'lji ^11 
jaJI jjj i n^*i 1 <Lal£ll Lgjl jALa (j-a a^lajjai^/l j t 1 g j t U^SjJa j i l^jl j^l ^^-Ic ^JUji j 

.Aa^laj^/I j t 4a^j^)ll s^Ljj j i 
<SLa. ^jJfc <JaaLa«aJI ^-a <jj| j^ll CllLaalall 4j£-a-a ja> ^j^C^ (Jj'qVi ^jJj AjjI j^3I <&Lu^a]| ^jJtJ^J — 4 
CllL^aJI U^jJajSJ ^jll CGMP JJ^II ^j'l» ^»"lll CllLaijLa-a j t Aaxj^jjiall CJ AijUa^ll 
j i 4jlz*iJi\ j i Aj^laj^/I j i a?.la£JI SjUj ^jJj j 4 Ac I 'i> ^»ll s^A ^jic. AjjL^a j]| j c 3_ulajll 
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Clsl£jjJu S^C ^ji 1 4iaJI JjjJajl "La^lill L_sjLau3l 4juilj.i (j-a S,Uhn<i Clll AlaLaJI a^A — 5 

l^la s-^?* J*^*»\ J ' J-^l <C-1 li <~t\\ ^ Aja^lail ailA (JJ.iWi ^ (jjj^alk-all 

: Ajj>-]| Apli-a CASjA ^ I ^j.m AluJI Jjjla AlajU -8-3 

<jjjjuJ1 Ajj^VI <cLu^a Clil£jjJu ^ 1 <t\-\ui\ 4iaJl J^n SaJ Jjg * »nl JjjjJall 4_Ljla. Cualall ^JJSj 

1 4iaJI (JJjWi ^-JJ^J ^tJ^j (_5^C ^LaJC-^/lj lilli j t AjjI j^ll Acl j > ,->tl 4jj^a jj^xi. ^cl jj i " n-s J 

<JfLi Jc 4j > unj ajjic. ^^JJjI (j-a "L^jaLaJI JjjjJall -OajLk <_a3tjj . j^ll ^C-li^all J 

Lg-al ^ijjail (jfLaJ j t 1 ft">J>» 4iaJI ^l^kjjoilj J^-^ ^UjoiaII (jj i gaalS J^c. jUal (JfLjJ <L^aLa 

4_LjLaJI s^A ^ji-ljj dua <jj_ojo»]| Ajj^VI <cUu^a Clsl£jjJu J 1 aaju 4io»JI JjjJajl <Lalc- 4aLa*£ 

(Jjjkll 4jajUJ 

AiJI (jjjWii jll AjjIjJ a£ jJJI ^^3 (7-3) AiLJI S jSill UJj J^jll ^ ^31 U ?J .n 4lai3 

<U Clil^aJI jl t (_al jia^/l Jj^aCu dla-LJl j . j^JI (jj i n-s*il Aj^jjI jlui] sj^LaaS 1 aaju 

1 m j A^jAJ A ^>-s ^ jjc. IgiV 4ji.JjS-ail ^jJjJall ^JajLi. J ajj^J-all A SaJgjV) ( fllla JjijJ (jc 
dllj CllLgjaJI j t 1 g SjSj s^A ^jJ^jiall <JajLi. (Jj;^; <JC.Ij3l j^ll <£^}jial] tj^-aJ ''"'J^ 
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A-a aa ' "*' I LaJ Lg-La 4-l^^«a <_J^ i ^jC 4 ijj j 1 a ail j c t-v.N , -^\t 
^gi 1 nyu* 4iaJI (JJJ^"^ 5ji.jjLa]| Jjjjlall -OajLk (1-3) <J^-">^ ^^Ji J tl fl^J"' AiuJI aj^Lu 

: 4jjjjo»]| Ajjjfyl A£.liua CjI£^>juJ 
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. Ajj>uJ( AjjJ^I ApLLua ^1*^2, ^fl taa^u. 42uJt JjjIsjJ (jfeU^ (1-3) JluJt 
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: AJ&\ Ltiall jM Jjjlal! ^JajU <J1«jj 

<jj| jjjl A^jjiall ^ 1 <v>jm 4jjaJI £jjLLa 'i>j\^ aU[c A jUr. (jjSii OJA (jJjJall -OajLi. $.ljj ^ — 1 
4_LjLaJI s.AjJ 4jtjJa j jjc. Clia-Lll jliliail j3 j i A<\Y\^ <n\\ IfrxLmij) ^gi 1 fl>j"i 4iaJI (Jj.iWn 4jC-l jll 

Sjljj L_ii3Laii j 4 (Pyzdek & Keller} <ULi jj. ala A (jita-LlI (j* 

4jj| jjll <£jjiail (jfL*J (JJjia 4-i»J^ (J J& ^.JT-^^aII 4_ioiIjjj1) AjjjSH 

• SjS jldll 4 jftjlVnll 'UjJI £-4 1 g 3Jj£j j ( IglW^-a 

Aja.U. jbacVI (JJ*J j^Vl a* ^JJJ^ ^Jj' <cliuall Ajj^j jj^rk ^JajUJI sjA ^1 jj ~2 

. ISO 9001 Sj jaJI Sjb] ^Uu <_U- jUJ <>ui 

<SjjJu <J£ ^Jj^a jj^xi. ^ mij Iaj (jj i ii-s*ill DMAIC (JaJ^ ^jrt> -OajLaJI <_JajJ«j — 3 

<U jfruij 1 g ^jj^"' 1 " *^ *J^k ^ ' ^ ^ ^ -A j«\jhn\l 4jjjil j t \& j t 4jjI jj 

j t CllUl jjjjawdl j 1 jl jj^/l £J jjJ j t 4jjI <£jj^alt (_gi J-aJ»-a]l (^jb'VI ; -i j hnll ^^C-l jp] 
A^jjiall Ajj^a jx^aL LaJ t3^J^^ ■A-LjLi. (j-a <li.j-<i J£j A t A \1 CllU^.!>L^all 

Ajjj (j-ajJa (JJ j^s (^^P lJ-"^ '-^ t3^J^^ <jajLi. <-<^.jj AjjI jjJI <£jjiall (j^-«J — 5 

i . 4£^)jia]l *UjI ciiLuj jl t jjj*j o^-^ aI^Ll (jpi j t ISO 9001 Sj j^JI *jbj j»Uaj 

.(ISO 9001 2bljil <J^U1I ><JI CjUUalo .iaJ) jo'l.nJ jj.n^Ml 
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.^-Laaj 1 4io»]l (JJfiaJ ts Jc- ^Jjjull Ajj^SH ClslSjjJu 
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j . j»lc <J^-"^ j t 4acLl^a]| ClslcUakll 1 4io»ll (JJ.iWi J tliLuil j^ll (j-a .l-ic ^jjj 

S.1 ja. (jjjuaaj (_pajiu Ajj^Vl <Lcli^a Clsl£jjJu ^ \ <t\-\Ui\ 4io»ll (jjf^ ClboijJ j t i " i-s )\\ A K ua a 
<jjlfLaj j t j^ll dlLualaJI ^ A^A^W j i Aa^Ajj^/l CliUla*JI el.il 1 aaj j t AjjI j.ill ClsLauxall 
a.ijl*JI .ijl jill j i ^l^JJ f >^l a JJ^ ' aJI j t aJojoi jxall "Ucll^all ClslSjjill 1 m 4iaJI (j.nJaJ 
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: jl j^u <J j:> (Rome ,2012) iliaAJ diia. 

"The value of Lean Sigma : Improving GC processes in pharmaceutical R&D. " 
JU-a ^gi (_>aU. J^Af j ' Acliuall ^gi Lean Sigma Alaijll 1 AiuJI (jj.iV>' J 

<ja!UJI ajj! jJI Astra Zeneca ^Sj^ diaJI 11a ip£ ^ . R&D ^1 jil jo^* j ' iliaJI 

^gjll JjK"ill CliULaC. -UaAjjJ j 4 S^liS SjLj <— a^J CliLaalall ^gjV^ji ^>ll jJjJajll j 4 i - i-s .ill ^joiS 

Jl AiL^^W FID <-*]L j jJnll GC A-jjUJI Lai > ^Ujj£]| 4-u£ {SmJ l^a ^ 

^gjl j^ll jJ^Jsull j 4 i - l-s .ill JU-a ^gi ^tt^Vinioll <jjoiLaiS/l CllLuijll (Ja Ia& j 4 MS <1&JI AjaUixa 

j . API <iUill <jjVij>^ll jI jA\ <c.li.^> ^gi <LkWI 4 kijai jll i jaII j 4 jVl -si jaII Sjs ja. (jAjSl 

4_uIjj^£1I 4jJaill qa \juA j ^/U>a ^Jaij IgJ AIsIjaII L_ul _yill ^Jj AiLja^L j| jaII a^A £_iA3> 
Iajj^Sj j 4 Igjc t ini^ll <AAaJluiAll 4 jljl-s"ill (jjJall <jj£j (jl ' . v>j <_s-ltillj J ' <Jjl J^ll C1iL£ j )a11 
4 jljl V1II (jjJall jjjJaij ^ajj (jJajiJI l.igj j . 4a]LxJI 4_ulijj^l j 4 af.li£JLj t i * aJJ Lie jj j 4 La£ 
j t 4jjia>j (_gill f.1 j-ill ^qj^/ 'lji ^>ll 4 ru £_a i . 1 i nllij LaJ JLiajS L-J^^ <J£ (JaJ jA 4 IuiUaII 
ijS LliLaaldll ^gi 4jl*i]| AajV^j! ^->ll j| ^aII jJJ*J 4j1aC Jc. (jjj jjJuj (jl j^AJ ^gjll <1 4ial^)All i_ul jj^ill 

Jc- Lean t^Lw j 4 DMAIC 4 j> g 3 lia j Imj ^2 (jill jjmVill ^ j^Ia j£j ciu^. . jj^Jajil 

4_j1ac- ^gi 4 «\j'qll 4 qj 1 ^> all jjc. 4 SaJqjVl (Ja (j^lVill jjc AjIaxII AjjIojouI SjLj j i J-^l (j *^>J^*i 
^jMll (jAjll (j '^J^'i AiLia^lj (j^aUJI GC jU-?- (>» JJ^I a-ililoil (J j^aJj j c 

<Ajall (jSJj <JajLi. p-Liulj (_ajj*jll Ai^.^ ^gi ^ jjjiaAll (jjja ^»la . 4 jljK"ill ^jljjll ^gic. J jj ^>^.ll 

jLuLoil ^gJc ^Lufc^L jj^klll j c cjaJI ^uoS ^ GC jlf?. ^I^L-I 4j1a*J value stream map 

^3 ^gi 4ua ojUiluiVI j l j^jSja uaj jl g II j^A^aJluiJ jAA ^ t o'qll (_gi^a ^a (_gic 4jujjj (j^aLi. 
lgjtA> ^1 CjIjUjII Cjj^Jal . 4^ jjXall 4K.U11 4jjiaJ| lAaJ^\ ij^ao j 4 4jlUJ| 4j1a*1I 
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(_3^>i»]! JJjiaJ £jjLLa JJJ^I I—AL3I ^gjc. GC j^-?> SjJS (juUSlI 4ia.jA 

(jjljjll (Jjfl (j-a ^jjDoaII 4jLia*j]| (jjjJall jJjJaJ £_jjL1a (JLaSlui*^ <Laj!/UI AjLlaull ^cjtjjll 
Jjl-s"lll <La.^a ^ j . <ajUJI £jjLLoJ! jLoia ^Jj 4 ajall A ku>y<\\\ JJC. 4 Inui'iS/l J±&^ AiLjaj 
<Jjiao jgJal r'n^. . (jjLaill 4la.^a ^gi lg,T, ^jjjl diliLull ^Ai >i jjl jJJjlj kJaa *i s-Liub (jjjjall 

aJjijj i_l jILaII <Ja*JIj -Oajj ja jjjJajll £_jjLLa (_£)Li. lAJjiij ^sjj ^^all 4_LjJuJ^I (Ja -La3 5% (jl J-^jW 

jSjJ ^ J\ l <A\ AjsAjsA\ ijf. 
<C. jjJa jaII 4jS| jc. jjIa jjf^l a-laC^M tjA £jail jll <_iJa3i jA <Lujjj.Aa]| AjfLLall 4jj^aJI i—jLuoiSM 
c-Ij^Aj (jJjill • 1 alia <\ IjsIjc- jjIa j j£ I^jac. 185 lA-i-lc ^JL ''"'n^> all ^ ^AaJLoiVI JjS 

^ji j .'ajljaJI ^J-^ J ' j^J^ <-"ijJ^ JSj-ia. (j-ajJa j t 4jjLiajS1I lIsIjS^)^!] AjjLj^SJI A \\\-t'<\\\ (j-a 
^I^LjjoiI AjLa*J ^ > aLa <_}aC f-l^)^.] J J ' ^J^-*^ cJ^^ jW^W (jio^ ^ (jj i n^*lll ^li.^ 

I^A 3^ '^jb^" 1 ^ t3^J^^ JiJ^ ^j' u ^ ul (j"' ^ > ^ jLajluil a^Ljj "-^-^J GC jW^ 1 

j\ $ -s \\ j3 jj J^xa aAjj ^jJj 4iLia'yLj ^»jJ t ii^i'i (Ja JSI ^- jixj (Ja ^- jjAa (J£J <jLlaull 

(jjj (Ja > n'qll <Ajlill jJjJajll ^jjLIa] GC j^-?> (j-a -il j Iaa .4jlj 4ji.LaJI Aic ^AaJluL<U 
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: jl jiu <J\ j:> (Egan et al,2012) j^W 11 cij^ ^ 

" Using Six Sigma to improve once daily gentamicin dosing and therapeutic 
drug monitoring performance. " 

jjijhJI j ' (ujO^) (j^yj^ <jjo»jllj ULal j > aj r % n^; gentamicin ^jjfL^ll 

gentamicin ^IvVinit j^. jj . aaj j& jj^^Ml ^ j^Lai (j _joujj3I <_a^JI j . 1 <v> un <laJl ^ 
<JajLi. f.LiuL (jjjiil ^»la <_ajj3tjll j . DMAIC tin 1 ^i^j^ cs^J 

j t CllLi.^yi.ail j i CllULaxll j t Cll!>Li.XaJI j i (jj^j^o-all dlljJ 4joi jjAaII AjLaxll SIPOC 4-alc- 
jjjj^llj ajj^Lu ^JaJJj-a 1 g J^JI LS^" ^^J^ O ^ ' tJ^^)^^ ^ J • ^- ui JJ-^I 

jjc lijajj (jjjill (j j^l (jjoUall <k>» ^ j t gentamicin ^liail ^iVmn ^1 ^U^l 
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gentamicin Cy a\±* jjII j^JI Jojoi j2« j c a i_j jj*JI ^ Sjjuoj 

cjULull ^ alila^L jjS/I j i l_auJ Jj^j *l j^Jj Jj^ty (^a ti^j^l ^ j . 3.39 mg\kg 

£cjtjj Cls jgjal i " n-s . <Lal*JI 4jLutJI <JajLi. (j-a j i (JjiLSII "O^.^ Ig.Tft-s £j ^jll dlLa j t 
IgjS jj^jLLoll jl jj JjAaJ j i A\\a*\\ L-llaaJij <L^a2a A jUtII *1 j ^Jul <Jj^aJI L-lUjoiVl jl (Jjl-s*lll 
jLuc-I Xic A \ <\"i^> <\ll dslijLa-oll f -i n?il FMEA Jj^J ^J^j ^ -f^ ^ rtjW"ilt jIl.lJI j t 

Jill ^ ^1 ^jti^l ts ic *Uj j 4 gentamicin t> Ji^l 4^ j?JI jj^il s.ip»JI <LjLll 

(jj^jLiuJl (joaj^AJI j»jl*jll j i i_jjj^j1I -^JJ^ J ' ^C- J^-ll ■^■^J 4-aLaaJ a^jA^ A, t nlj i a £jJa j Igalj 
I jt > >!-•> ^jjJa^a 10 dllajuo ^nl ml <*Jjl a^-al 4j-^?JI 4jLa*JI (JJ.lWl (jjm-s*lll <L^.j-a ^>J j . "Uloxllj 
Clll mlj'q\l dl^Jal ( ** n-s . S.1 jaJI ^jic 4ji.jaJI (j^ajL^xaJI ^gic AjjlL-all Clll mUall ikl j t Ajisl^)^ 

t>» gentamicin jjII 5x. j^JI dijljjl j t (j-ajL^xaJI lillj ^j<v> ^gic- ciil n ua] (jaaj 

JilisJI ^jjaJI ^1 j^ll jjjaaljaball j^j tiiaa. tLja. 4.78 mg/kg 3.39 

: jl jinj (2013 4 «&! -iJC.) filj^.1 (5^11 ■ > w »tl JL^-all |jiA ^ A Llall <Jjj*ll CjLJjJI j* j 

j-ajV lis j <jjlL-ttll Ajj^VI "Uc ^jjfc ajJajjoJI ^gjoil AjuJI J JJ^ll ^J->|jU ^^iij 

".(_£ j^j ^gi 4jJall CjUjiLaAll j t 4jj^I Acljj^al 4-aUJI A<>j£l\ AjLkj Ajuil : DMAIC 

l«\jmV j i j»lc (_J£jiaJ Aclik^all l^la (j^lt <_J^Lu*-*Sl 4 -s H t a Ajjl^-aj 1 * .'^ I^A ' a.^g J 

J£LLa ^jic. ?. jjJall Ljl i in j i DMAIC ^gic ^Lajfc^/I J!>Li. j^ <Uj! j^ll <cliuoll 

4ji.LaJI ^ji Cliaall 4 K uo *i • ^■fm^all (J jiaJI (^lc J- 4 *!! J ' ^ J^ 4 -Aj^h'n 

^Uaii! j t A j-s > ^>\l <-a^aJI ja> JLaSloil LluiJJj !>Lilc. ^>fisu (_$ill ?-l j^ll ja> ^jic- ajlijmll 
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j i AjjjVI AcLL-al 4-aUSI ^ — (J ji" 4 k«lU « - i^aJI lift La2 J»J . Igjl J 

'. i " l-s )\\ 4 K 10 a 'i-t jjl <llai , ^l (j-a 4£. jaImC Clii.L]| ^^A 3 ^ J 

? j^ll ja. <_gi iiilaljaJVI AaJUx DMAIC j-aj ^c-Lou Ja -1 

? 4jji Acli^all JSLLa ^JUj jl DMAIC A^lai tjLaJ Uu£ ~2 
? ^juil-luill J JJ^JI (_sJc. 4juiI <_Js«a 4£^i3l £3 j>s jA La — 4 

.^gjl jOll gjiall ^fl CjlflljajVI 4jaJU-a ^fl DMAIC £^ _>aj ^fcLoU ~1 
• frlj^ll ^^"j 4-a.liIjaiAjl <3VI £ 4,jnnllj i ■ m <\N ClAjjluba ^gi L_S^lkl .^.JJ V — 3 

^■ML^I j 4 4jJ j^ll J^-a A<>j£i\ ij* AA jVl ^jLLull 2-a^J Clj^UJI ^la . 4^ jj^all <SS.ui.JI 4jaJUJ 

JS1 La^JI ^ jW ^Lo^ j t cjULull ^JU^ c^UI r \S EXCEL 
j t i_j jj*3I (j^ij-s niii f\l DMAIC Aj^iai tiii.LJl (_3j iWi (£Ll j . 4£^>jill 
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j-a (jjlflj Igj j£ f.\ j^ll t all^al j-a I flit f\ J£l 1 ■ m (\\\ Jjj^alijJ J ja^l J ' l^jL^x^.] j t lgijj*J 
jluus i—jLoj^. ^gi (JU&iVI ' ■ >3 jaJJ La-a __p>V j^aAjjl Jai. j-a j l a!\ j-a j t J=±$ > ftli^a 

S.iC jj uiSkJ \1 ^ jjjia (_LuJu . Sal li'li «V 1 ^IjlVllI ^^lall) CllUKJl ^gjj CllLjjaJI j-a .i JJ^JI 
ClibLja-all j i L_ll^>jui3l j t dlV J^Vl J ' ^31 djIjiaS dAajuo <alik-a 4ajV^j> ^> JlfLuil jps j.i 
j <J£ 4 m a\\ dil-ia. jll ,i.ic j i t flj > (J£3 AajIJI dsl-la. jll .i.ic *LuaaJ i : 'n^ . AjjjaJl 
. ^ala La^ajoJI (_£ jj i a *i L_sLu»a> liUi .Isu j t i_s jJ»JI (j-a <^LiJI ^^V' 4-luij t— iLuia. j t <U^.tjjj 

^ LaJjoi^ ^ill ClsljJaS IgliJaal jl£ i " n-s £tjla (j-a LasajoJI lIsLjJjous jjLu gjtjjll Cll^^Jal ''"'j^ 

^ Lu^ j c ajjj^JI dil^Lja-ail ddi ^ yja. ^ 1 rt->u» 5.5 <j jlous (jill Antipyrol 
jjjiu La-a 3.5 (j-L AjoijjXail cjUaiall jxi jpi La^u^ ^ (J Jc Largopromoctil 

L_ljlij ^jlajll Cll^Jal La£ . <_J^-a 4£jjioll ^ Ajj-i^l £-1 jj| ^ ^gjoiljjajll J JJ^JI <_g jJjows jjLu 

. (j^aljS^I ^uoiS ^ (4jjLaf^l j t 4j.iigJI) t^^- ""^ LlsLauiall LasujaJl ClAjjjjaus 

jaJjjo ^^ic sJj^. "UuS j t 4.25 dwij i " n-s <J££ LasajoJI jluus i— il i n-s i tilli ^su djabUll 

Lgalj J- 1 ^ 3 <_s^ gcjiLSiil Jjiai Clii.Ull (jxaa^-all (jjLal*JI ^-a J^Li. (j^s j . JjoJI J jJ^Jl 

Ajjoujj dil luiin 4f£>tj jj^xi. i " n-s jjXall 4 K ni 4jjiaJI ljIauiVI (jc- i " 1-s (J^Lj^ll 4li.j-a 

: ^ <juojj^a]| AK.Ull 

JlaS : T-toiVI ^la-1 
(j-a Jjjj La-a ^jxall AjtjaL 4-a0^Lal (jjJt^V'Vt jjl-Tsll ( ^JJ^"' ^3 ^Jj^li ^jj^a 4jl J JJJ -^jc j 
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t (JJJjouHj (J f~l V A ^joial "Loll JjJI (Ja** A^Jjiall liE/tlal j»J*J JiLajJ : J.j]| (jjjjjanll 4 K n) — 2 

jjjIxa! lia j t ^liiVI CllLa j]j > a *i j i 4jj j^/l j| jA\ -IjJJJ <_gic- j^J^I t^J^J ' " ^ J 

.A^jjiiJ 4j3 jjoJI 4 > \1 j^s (Jlfl La-a £jjjjll t a-* > >-> j t ^^lljyi Injln-sMl t_sLc. 

till jin <\ ^ji 4^aAaJLabail (_jjj\_iaH j t (j-aajll (Jjia t_£tiaAj JlLajJ : <Lul jjjI <jlij]| 4 K ui ^ — 3 
t A -s t ajl jj Ig aAaJiuij ^glll (JjjJaJI jjJ j l 4jail jjJI <_Ja^ 4£jji»JI ^ Sj jaJI ^glc. <jlijj| 

. (jijjalj*JI (j^U-all j t a\c\ li ,-i\l ajl jj j 

jjjl*»a JJJao j i ^-tjiVI <_gi <<aAaJluu>il ^J^/l jaII ^Jiall Sj ja. yLajJa ajjjjJa ^jjc tliavUll j£l 
j t J-lgJI (j^ajiaJj j t Jjl j-all (J^/Liioil aeli£ yjjoiaJj j t liaao j 4 IgJJjaJ i a lj 

till jL j jjc A^jjioll 4jjI jj]| tlLauiail Sj ja. ^gic. till n maj £-1 jjSI <_gi "UjLii sy\\ <£jLLa ajjjjJa 
Lgalc. <jlijj| (Jjia j t 4_scila]| AjjqiUail tlllL-al jaSI .lis. jj ajjjjJa ^gjj AiLja^/b . L^aLmSl ^gjj Ajjljj^a 
4£jjio]| till jn-s *i (jjj Sj ja. j-all 4ajlijj| jjjIxaII j i (JjiLjSII tlll-la. j tlllil jajl JJ^Ja ^JC (JaJ j-a 
tllUjua jlll (j-a <£. j-a^-a tlti.Ull ^»^3 Ij^l • <C.lik^a3l Ojl jj j t 4jsu^all Ojl jj till j n-s a j l 

^jja^la <_JSjuij t_u*»a]| A -s \\ ■> a ^JiC ^ jSj ^gjll el jjll ajjjjjll ojIjVI ^ Jg-i« jLaJC-l sjjjjJoj tlllLaJ 
till ISjjla A -y \\ •> a ajjjjJa j t ^tllLi.^k-a — till A nr. — C1l)I i a j 1 ^ ^UajJI j i ,^il 'ir- (j-ajJaJJ 

(jj"^>» aaJLaj AjlaujoiVI j ( Iajjc sjIj j j t ^-laj"^! Ja jJaa (j j i aaj ^)jc- <_a]tj]| j t J-^l J ' t_i jJ*ll 
4jUjjoi^I j i JJ^JI J ' ^^"t^ iS^\ (jLajJal 4j^.ljj , ^| AiiUaJI 4joiIjj j t ^jjjjouII ^ 

4j^aLi. j t L_ux»a]| jj^Ja (_gic JJJ^il IAjjjIj i ■ IfuiJ <Sjjia]| (j-ajJa 4jjIj^£JI AiUall (j^aLi. jJj^a-aJ 

• 4£j^l 1 g au2 ^all 4iUJI AjjjVl ^ 

: jl jjju <Lalc a! jj (Charde et al ,2013) u^W 11 ^ ^ 
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"Six Sigma : A novel approach to pharmaceutical industry. 

j^ll Ac\ li <~i\\ 1 g qnWll LllLtajjl jjjoil j l JajoiXa cJSjuaj 1 <v>j'" Aioill ^ ^ ^ji >i jj Clil jLjj 

^^a^ia (JSjuaj *\ uj (—SJ^tal ^iVlinj ^U^xi.j ^» ^ "^J"' (jj^W^ ^J^- '"'J"' 

t Ljj5j£ l^Jj jJaill (j^-aJ ' " n~s a.l.A*la jl 1 <v>j>n 4luil3 ^jli (jjli.U]| ( liq j . 4jLa*JI (jj > aaj 

a^^aJI (j-a (_£jjjows <JaLaUJ <_5j*j j . 4_ia*gj-a£ j . t j . (jjiLtLaS j . j-^J^ J ' ^ luilaS j 

Sjlcj \ aJ «\ > ,-ti j t A )\(\r\\ (jjjoj^j (Jj*joiI ^jjc. 1 n^jm 4io»]| j£jJJ J • (J^- 4 ^ W^J^ 

4jjjiiaJ| (jJajiij jA 1 fl>j"i 4iaJl (JJfiaJ (j-« ' J • 4aLa*JI Sjljj j t A-faltl! ^ J «\ * ,->"i 

La& (JJJJC.J3 (jjlta^la 1 fl>j"i 4ioill ^jJaJ (jja> ^ 3.4 DMPO <_S j3 ' n ^jij 4jLa*JI ClsLi.ji«a 

■ U ?J .n aUI *bt Jj*^ sauaJ ^La^l rJ ».r.M DMADV j t ^uStfll <Aa*]l jj..r>M DMAIC : 

: ^jJj LaJ 1 <v>j"i Aj > all AjjoUJ^)]! (—al^A^/l yjoa.Ull ^j-aij ^3 j 

. i_l JJ*JI J jgJa (j-a -i^il — 1 
.4ala*JI (.\Aj yirA!\ ^^Ic aj-iall (jj * aaj j t Ajjjiiallj ^Vilt — 2 

.( aJl£jll (j^ajiij — 3 

.(jjjjll Liaj S-lljj — 5 

.A£jji31 Ajjoilij SjLj -6 

• jaJI jjl ja> (jj; Lj j^J J jSj Clil n i d-s*i (J-^j) — 8 
. 4£^}jiall tllUUS JJ^aJ ~9 
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j&\ *bt jj^k; -10 

t a^J 1 fl>j"i 4ioi]| la ^^jjJJ 4jjJaLa]l 4 \\Wi\ Clll jjjojll ^ji 4£-li^a Clll£jjJu Clll-Aj .iS j 

. 4a^.tjj^l j i AjLijIall t Qjtl SjjI (_uojaio j t ^^joujj (JS uaj CliULaxll ajj-ill 4_lajl (_uojai*j 

Pfizer Jl« AjaIIc. <±>\ Clll^^}^ ^gi 1 <\->j>n 4io»13 4j^lj]| (Jjjl-iMl t— ijlaj jc a.i.i*ia <Hal I^jj j 

jps s ^jIjs j c dil nmVi ciiii. tiua. U jjc. j Merck j 

<cli^a ClASjjJu 1 <\->j>n 4ioJl aj^lxa JpLLj <Jjgjanl Clll j> j"il jUjoi^I jps <C *i (jjj^Ull ^JJ^ 

: Ajj^S/I 

o jjJa^l CliLauiall ^gic. AjjjjjuJI e,|^a>V AjJjlilll i—ulLoi^l j t (jjjJall Jjjrn t.±A\ 

j ( jjl^/l J ' ^ ft^j"' Aiuill <U^£Xa £-a 4£jjiall ^ 4 thin <\ 11 Clllj-ilxall 4_LaliLa <_£>Lk jps 

4-ajlill ^jjLLall ^ £_iai jjll (j^-aJ ^/ CllLLaxll jj * «-s*il 'La.'lVho^l dlLuilll <JaI£j ^gic 

(j-ajJa ajjJa-a]| jjjaoull Jjjia] jl i Clll j'l'q^W (Jj^ailaJI ^l.'lVh nVI <_£>Lk jps Iajj^Joj j t 

.(jojotaall a^^-a 4 j-^ j*il jlmj j t 4^. jj (j-ajJa l»»a 1 g TjrfQ <_}a*j (jl i ■ 1-^ j A^jjiall 
Clll j> j"il jlml j t ajjJa-all CliLauxall AjjjjjoJI CliLao!>U ^j-a^JI fjj' 1 ^ <Ul*i CliUa^la ^AaJluil 
Lgil^Al (Jj'q^'i j l A^jjioH (_£ j3 «.l J (jjaaJlj <J^l£ia <JfLij 1 ft">j»" ^jlatll jj > aaj 

.4 j-> Jjl JhlmVt 

<xalUJI j^3I dll£^>juaJI ^ 4 j . a jj j AAjoila i " i-s j i ^-il ^3 1 aaju 4jjo»ll jl jj^Ull (j^ala ^3 j 
^Al j-a j dla u r\\ j i ajxi^ ^ jC- J ' (Jj^"' ^ W^J^-^ 1 " '"'.'^ 
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: jl jiiu 4jLkj aJjji (Kumar et al,2008) jjMJ 1 j 

"Reflective practice : reverse logistics process control measures for the 
pharmaceutical industry supply chain. " 

^I'lVhiib AjjI j^ll \c\ li ,->\lj 4_i^aLaJI 4jjoi£*JI j t ajjJulxall Jjjjlll <luilui <jailj.i]| s!lA CllS^A 

(jl jjoi^M (j-a 4ju*a1I 4jjI j^ll ClsLauxall i . 1^. m j 4 £-La>jliail 4aLaC. jj 1 aaj t a^J DMAIC Aja^jx 
<J-aLj (jaC jUaj jjia>L]| ^-Vlml . jJakll ((jJaJ^a]|) el j^ll ^Igjll c^llgjL a <\\l (jja^jxj jl <\*Xl (Jjlajl 
(jl jjoi^/I (j-a <LjjI j^ll ClsLauxall ^La>jliail <Aaju 4\£jLLall j t 4 f\i n\\ ClslgjaJI j t <— filjJa^/1 ^J«\^>1 

j 1 i—ujoJI Jjlao ?.! jaJ 4alc j . j£L Ajaliall ciiUl j^jouJI j 1 jl jyjj (recall) 

^aJ| jjj ! ii-s*ill ClsLa>jjLa i " )\ «\ ni j . l^ia <_s-jbj <-ffi' ' " <^l J ' -^JJ^I <LiiLm ClsLlaC. ^jic. jj^I 

CllLa jl*-a ^Jaj <— Sola JJ j t ClsLajxall jjjfUVI £JJj]l_J 4-nataJI RFID A rth'll ^l.laJLqil jjJiaAjJI Ig-a-lS 

jjalj ^aj La£ . ajjoiLiAil Jjjjal! 4-luilui ^1 J"^ '"'1 aJlLa (J ^^.J 4 al 1 4 L u j all 

ij* AjjI jJill CjUaiall £-UjU AaLa*j (31*1: Lu3 Igj-i^ j 4 4jLa-a]| J^l Jalai ^ FMEA 
^gJc ^Laol JJjlj 4j jjfLim 4ji.jaLa]| Clll 'nni-s*lllj AatVI jU jjii.L]| ( ha j . (j^aLk (JfLij (jjl J^^' 
t Lliljjjoiaall fijiA (jj; Lj ^jiLaJ j 1 4_nx«a]| i_aljJa^/l jjj (Jj^al jjll jj 1 aaj jLa 4oLa*ll (^jl^VI ' . uLaJI 
AjjJI J _&j^a jl JJJ^I JLali.!>U I jJaj j . L^J jo"l> omit j t cs^^' L$J^V' ^ &^ r - ^=^^ J 

<fcjja»j 4jl aJL ii^/l ClilSjjaiJI ^ajajjau i " J 4jaaJ 4j| (jljjoi^/l 
^Jj L^J ^oj^a j £_la j 4 AiUa-all jjc. ^1 _4a1I j 4 (jjjoill j-a ajj j-all dll 7>Vl«\\l <UI jj ^Jj AiLja^/Lj ^1 
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Ajjiuill lIsUoiaI! ^gJLasJ j-a % 6 — 3 j A^jlxJt] dilata* ji > i) 4jjo»j j^Sj i " n-\ . jjLjll 

JIj^ 2007 fc-. 4iXa*il Merck a£ ^ c^Ua* c^iL Jliail ^J*a *j*1U]| W^ 1 cAZ j& 

( JJJJJ l ( Ijta t <_a]j) (jjl ^joi^/I j-a CllLaJlLa]| ^Li.jjjail AaLaC. <-aj3 CliiL jja> ^ jV J-^ J^- 4 42.2 

jVj-i jUla 1.452 

: Cliaail <lfLLa 

AjllxL Ajj^I £JJJ j-a jfLaJ j^ll ClsLauxall ^Li.jjjail <AaC jjjooul (jjj^ 3 (J** — 1 

? Igalj ajjj-all CliLaJlLaJI J ji.^ 

^jc j^ll ClsLauxall £-l^.jliail 4jLafc jj i aaj 4jjl£-a] jjH^lill Igjl] <Jl^a < j ^l ^jLjjll t'Tnj Jfl j 

RFID 5-aJd 

t 4ala*ll Jjiij (jj^jLLaJl jjj (Jj»*al jUll (jj")-s*i j t RFID 4-aJaj| ^l-liklml jl Cliaall ^cjtlj ClsjgJal 
j^ll ClsLauxall J jiJ (j-a l^j _oj^a j i JjjjjII 4Xo»Lai ^jLa^. SjLlj (j-a (j^-aJ (J^a*JU ^jlS!>lc. Ojl^j J 

sjojS <JLa Llllji.J-a (jjSaJ j t ajjJulxail JjjjjJI <luilui ^)jfc (jl ^ajai^/l ^jjj ajjj-a]| j^ll CllLaalaJI 

. (jil^Ull (j-a 4ji.jjLa]| dlUajill j^luiVI (Jj; laJ (J^Li. j-a 
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: jl j±i (Greb,2012) al jJ ^ ^ ^ 
"Is Six Sigma still relevant for drug makers ? " 

eljL jjaioij j ( 4jjI j^ll <&l li ,->ll JaLoi jl ^ji 1 4ia»ll 4 j-^ g la jLiujl ^.Jaj t_sljjail 4joiljJ <J J^-JJJS 

^Slj jli tllsJjJI i . iin j . Ajj^VI 4x-ljj^a ClllSjjJu 1 aajjji 4ia»ll (jjj SaJ J jjj^aik-a]| j-a J^C 

^jJaJ j t 4jj.iVI A£-li^a Clsl£jjJu tllLul jo-a ^gic. J jjill jps Jjj-^' (J^J^ cs-*^-*-^ .iL^ajisVI 
j t J^JI (j^ajiial ^J-^?- 4 (J jF- <J"> «J > i) o 1 " .'H 1 $ jlr. (j^ajij La-a AjAa> 4-p ja. j tllL-laJ 

Aaa^la (J ja. "UaIUJI AjjI j-ill tlsl£jAll JaLoi jl ^ji (jjjlajll JjJj till jiui a^C. Ala j . tlsliiill jj3 jj 
(jjjooul 'La.^'loll A v\ > ^^.Vl ("li jVq*ill j till j.lVI t jj (JLafc^/U 4j^jjI jluilS 1 o>J"i AioJI 
i " n-s 3.4 DPMO <_S j"' 1 " * jj-^- 4 (_j-lj tlsLlaxll liUj tllLa^p^a ^ji Ajj;iiiaJI (j^ajiaj t a^J <Ucl L ,->ll 
Jjiao J Jjl jaII ^ji J-^-jI j- 4 (JjIa (j'^^J (jl -A j£ oj 0.1 j^JI jps jj > a oil liiA (jjSaJ jl 

Aaa^la jc. t^uVs II £^ljJ ' ; >fm (jc V jt-uiJ t— 1A.U3I ^ jJaJ j .4jjI j^ll <C-1 L ,->ll 'i>J±& AjSl^a tllljjlfl jj 
(Jjiao (J Jfc IgJJ^S j-a ^C-jll (J Jc- AjjIjOII <cliuall <Jj3 jps Igj ^LaifcVI 4ja j i 1 aajjj 4iaJI 

jjau ilua (4jjL£LJ 4£jjiil Ijj.^4 Jim Catania i^oll JjLonll I^a jc i.n->j . IgJ 4^,^ 

^xJCla j-a JJJ^ll (_$-il cJ^"^l j- 4 jj '"'J. 11 '" I AlxA\ A \-s yi\ jlmj jl lilli f-ljj ' . ifuul 

^jjj j j, ^1^.11 j i \ <\-^> j 1 1) 4jjo»1I el.il (jjSaJj ^ji l^Lla i " n-\ AjjI ClilSjjJu a^c ^ji (jj;l-i*ill i_ijLao 

A \->. £ j o (jjj Lj jAa. j»^«J ^IJajl <c-Ljj ^jij ^Jl J^JI j-a ^aJI j t Clilaiill AalLall till jj3 jjll 
1 £ SjflaJ 4jLaC ^gi ajajS CIiLjjt i <-i I j^.lj j-a-a 4ja^la]| a^J jjjaijLa-all jl ^^J^ 1 ^^J'" AioJI 

1 o>J") AioJI 4aa^la ^ji Jl^alla t Qir > >i l^La 'a j^.j-a]| tllUtS jllI (jjSaJj ^ji (Jjuoill i ■ Ifui jjjt^.jj 

tiil£jji ^gi 1 «v>jiii 4io»il (jjJaj t_ijLao jps j^il > ; um Catania jojoJI jl VI • l^jli 

■ Laaajoi AlJI ej^Lu Ijsjj ^ lillil Ukll CjljbVI J ^ t_a*jJa3l ^Jj <Jj-iVI <&li^a 
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1 aaam <GjuJI (JJfiaJ ^^Ic. (jjj^lS j t 't>J±> J j£c ^ ji (j^aLauJul ^gjj 4jjI j^ll Clsl^jAll ^-tiaJj u 

j c U*bt c ^ ^ V U*ll Sjby 'J UlLLa .l^i. l_i jlkall c Ujll 3^ 

Chris JJjoJI <_SJd (ik^ LS^ ^'J.'^"' (j -4 * J^J-*^ Clil n i ii-s*ilt (jjiiaJj a^jlill jjfliu! Lala. 

tff ] c . (jjJajll A-opXa J&t 1 oaajai AiuJI jl (^jjUohnl ^'ijVnll ^^ujjli tub <_U*j) Moreton 

jjlfis jl A\u\ j^ll AcLu^all ^gi <Lkl^ll 4uL*J AJ jS/I jaII illUnaJ j^Ai JUall <J^ . A\u\ j^I 

lilMlal ^^C ^Jj ^ > ajJJ JS.UL1 oIja j i 4} AjjlLJI 4 ftjqll je %20± jliLaJ ^gJajoi jll U jLii 

(j^ajL^xaJlj ^fLaull jps 1 g 'i*S ^jll ^jl^ajll A \\nC. ^glc 4jal£ll ajJaJjojll jl t ^»j^UI <\\\ ^jL^all 
(iUlcJ ^aJ La 1 fl^Jm 4iaJI (JJjWi ^£>La]| JJC. j-a LiA j t (jpjall 4aLafc JlLa) 4al j^/l j| jaII 4jjl_jjjall 
1 ft">J>» 4ia»]| CllLiiaj jLaoLail (j-a 1 g <\*i 1 <_gic- AjjS fl^laJjai j i \ *\ <\r. La^S <xjLwall A^jjiall 

(jl <C-1 L <-i ClllSjjJu ^gi 1 in 4jjaJl (jjjWll 'ajALa> i_>]| j3 ^LaJC-l (jl La£ . ^aia (JSjuoJ 

t_3jj Wij V J *\ j^ll Acljj^a cjlSjji i^jj jL Moreton auJI g . lilli ^ ^/^j j t I^jI Lj^?-a 

AiaJI $.1 j (jjSaj ^gJj LjaJl ^.riin j ( oAlAaJI 1 gjl aJlla ^gic. ^ ( -iJ«m adjlj QbD ^-^^^ 

^Ljaill ^gic <Ll£3l fljkljuJI j l (J^a«ii ^ill lil^Lal ^Jj ^rliao AjJ^Vl Cj1£^ . 1 <v>jm 

4 j7>/il jlmj QbD ^-^^^ ^^Sj LiA j t 1 <\-> j 1 1) 4io»]| ja> (jj^aj dljl jl lij j^ll ^jxall ^ «\j <u ^-iMl 
(j£-aJ j t AjjjVl 4£.Lu^a ClilSjjJu ^gi 1 aaajoi AiuJl (jjfladj (jjiLuiVI jA j t ajl-ijuill a^A <J1a] 4alL\<i 
A aAax!\ CllLuSj Skli ill JJC JaiJall 4jla. j^^Jc 4jaaLa«aJI j t dlULaaJI Ajal^ (j-a jjiJa jaII 

1 1 1) 4iaJI 4 jKjA (j-aj^a <-a cJ^ 1 *^ (J* 3 *^ L ryj^ ^ (j' ^* LS^i ^ J ■ PAT 
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1 Sal uoj (jjul j 4 <Ja*JI (jjJ jj ^ * atj I ja. 1 fl^Jm "CLodl <JajJuj| ^ J * aij i " n-s j (jjila ^all jj]| 

.luJI La£ ^ cjUL«JI jj-^) David Pitman .ijmlt ij.^ «Uc MlLa* 

jjjijll Jjiau (jl ^j^ 3 j ' <J^-"^ c3f^ La^jc 1 «v>j"i ajjoJ 4aauj|jiuij SjjS ^jic. Catania 

(JLaJI jA La£ 1 4io»ll IgiLlLj (j-a o ( JmK <\ll j 4 JjI jAll (jjaaJl] ^J^. * ,->ll jLaaJI 

L^J i " i'q'q^ 1 oaajoi 4ia»]| (JJ.iWil <La^lj ^c-al^ (j.iWi ^jll AjaJUJI 4jtjS)f\ <c\jj^a Clsl£jjJu (j-a Jj^*J1 

.Ujji j Merck , Johnson & Johnson , GenTech . £\ ja 

: jl jiu (Fogarty,2013) si jJ diaJI ^ j 
"Process improvement and electrostatic analysis of thermoforming machine. " 

(j j > aaj ^ j^jiLa Jjiij jic 4jjIj^1I Clllfcll^all DMAIC 4aa^ia JjjJaJJ tliaLJI ^ts 

JxaS . J jjou£1I JaiaJ <xAaJluuJI jluuLlI <— a jjJa <JjfL£i 4jj£La 4aaAjj| j t q\ > aaj 

lIiI*. jjj 1 . nun La-a jluuLlI dll (j<u In <J jnn^ll dll-la, jl ^JaLaJI Jjll-J <joi jjj-all 4 K ni <\ll 

ij^a (j^alaall ^jj ^^oa. 4uj*j]| Jaa. <_a2 jj J ' (J-**^ lF- (_S lift nnlt <iftLa <__a2 jj ^jjj 

.Ljioi 4ijaj 4700 gJI ja. lU*^I lF t>j if* 89,5% jlu^Lil ^JjaJI Jj£iull 

30000 

f-lj^^SJlj J jjolJ^jl Clll^a. j (jl (Jl^a jlll ^aJ JJ*^/I J 4 I—UjoJI ujlaj jic A K t% (\\\ A \ <\'X (\\\ 

^JaLaJI Jjil 1 . '"J j"'"'A'M l5J^J^' Jj^ nnll <jj^La (Jiblj aJJlxla ^LoiSI 0^3 jlall 4 '&\ t all 

4 mil eLj$£31j 4j j-s ui «\ll ^il jaII lillj Jj^aj l_ S^j j . jiailLlI l1l)I jp^a J jmj^ll dllAa. jl 
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1 g jlr. j-aJ ^jll £§1 JAfaJ J 4 (_£jl^)aJI JjfLiull 4_i£La <Jac. (J^l^al 4_LjLk eLuaiL tlla.L3l ^Ifl 
Jj7> i in j i jlji <J^ Aj^LoJI s-ljjgjSJI (J^M* J ' j" u "A^W (J- 4 ^! 1 g iiliu (Jj3 J jjoij^jl till j 
(j-a 4x- 56 -^1 J»J -LjaJ ^ajj-i-all -A K uj <JL IgJaLujI 4joiIja1 4j^Jajll j 4 ajljaJI <L>J.i 

iaJ j 4 Ac jjj-a tllLauia j 4 ^ J^^JI Aillk-a 4a^.ljjj tllLxi (j-a ^)gujl <J^/tj (_£.i-a ^glc. tllLuiLall 

4jo*j]| t_i jjjt £jl tlLLull Jfr^ • ^Loilaill -^1 >ijc <Jax3I yl^-al AjjojII l_S j^)^! o^-p c) } ' ^-j 

t_l _ojj| ^Jojoi ^jjfc 4x-jjo»j tllV jjoij^l JJ^)- 4 . $.1 ja^l a^A 20k"V 51 Aa> 4 'i-s uill tlljjLvj 

jjall (Jj.Vli <i ^jJ] J JJuoAjl tlll-ia^j <_L^aJ LaAic. j i ja A 'i-s ni t_b >u£j (_£ja<u] jJI 4jj*j]| 

tii^Lil jja lil .aKUI jia. ^ ^jljaJI JjfLiull <i£la j-a s ^ 'jl ^Jj tlia.L]| JLa jj 

AiSUI ^Lij^l 

^Jai aij II (j-ajJa LjjIj^)^ <Ujlfc .il ^a j 4 £-1 j]| ^1-laJiujl (j- 4 (j^- 4 - 4 ^ <_S"^ Ls4 CS"^I 

A*j 4jLa*ll 4j^.!>L^a tllbSV 4joiljJ 5-lj^j J>J tdlj . ^-tjiVI (J-aliil yjJ <JjlL-aJI jjjIxaII 

c-ilnn'sV sbt£ FMEA <_y^ frl j^j ^2 LjjJall j . 4jJUi jU.^l ^ jjLJI JaJI (j^kj 

ajJo SjSI^ tluj j 4 LgJ (JjiaJI £->-^>J J 4 4j£-a-a]| tlL>lfLLa]| 

j .^j^all ^Uaill ^ 20kv ciul£ jl o»j 0.4 kv ^J] ^UJI l^Jali^jl ^Laill ^jUj tUj^>t 

J-aC. S^US tli.il.ijl i - m> 4 K ni «\H (jjiaJI i—UjoJI A y \\ t ^ ^\Un\\ JaJI AjlUi J^iaJ ^jlaill a^A 
j^j Ajjijoi till jikXa (jj'qVi J-^Uj La ^IjjjVI J^l ^jfc %3 jl^laJ ('liin' {J\ 92.5% ^J] <5VI 

.Ljio! ^a> 70000 J\ ^Lul sjUj j 4 JJJ: i 51000 -j 
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: jl jiiu a^Ac 2j j j (Johnston , 2003) ca^UI fx j 
" Is Six Sigma right for validation processes of pharmaceutical industry ? " 

j t Ig^LaJ CIujjI ^3 ai& (jl (j-a ^C. jll l _JiC R&D ^jl j^ll jJ^Jajll j ( i " l-s }\\ <Jla-a 

. dlljUjuJl 4£-Uj^a j t dtiL-a ja]| sLujI 4£-lij^a Jxa (_£j^VI Ajcliuoll dllcUaSlI ^ (jJjOJ^JI IgJ^liS 
1 «v>j") 4jjoJI aj^Lu CjiiLI LsAic. V JJJJ Lgjlj iluuui ^gjll (jj i ii-s*ill <_al.iAl £jl Cl^Ull (Jj^J 

2_jj| jOll 4c I L all l^jll (jr *jo ) j cs j11 t al-X&Vt (jc l^jl ( flllaj V ^gjJaLaJI (jjall CliliuLaJ ^ a^a J jV 

(jjSaJ j t ^gj^VI Ifc-la. ^jJ ClsLaJilail 4jjj*2a]| (j iajaa^ CluiaJI ^.Tmll JJC I^A llajJ ^gJ^ 

i_JjoiLjj \ <t\-\ui\ AioJI 4 j-^ ^ la ^gi A»AaJlub<JI LliLnaoll j t dsl j.lVI (jl l-a£ • AjjC-^all jaJI CiLjIlilo 
t i»jL^all ^IjpJVI jA tlllclluoll (j* ^JJC- (jc- <Jjl j^ll 2r-.1t. >-.» jxaj La j( V] ^ic <_&>-^ 2r-.U. ~\\ 

2_JjJ>VI CjI£jj3 (J _in3 Aiajst-ail L-jLu^VI jA 2j2l j^J) AgVusiW (jjLaUJI 2_^U^aa.y) 

2x.l L Clll£jjJu ^j-laJ Clii.U31 ^-^JJ (j^ cs^ 40"JI 2^a.l&LaJ| 0.1 J?JI UJ'"^"' *— ■ ^J">(S 

4aLaC. 4jj^a j. ^\ R&D jjjJajll j i i " la ^LoiSI 1 «v>Jid AiuJI Aaa^la Ajj^l 

i jj^klll <_W API 2JUi31 ibjV^.^i i jj| cj^ l^li Aaj ^_j1j^31 jj^oJajll j . Cltaall 

L^akj ' - ■ -j La-a (_ajllSS3| j t l^a. SJ j^-a (jjSj l^i-a a ja jxall dll J a£3l j t p llLj ^ V 1 j 

>t jjaj j t ^jjj (J^J Cpk J c Cp 2jla*J| ^| j dll^>ju5^a i—ll . ii-s \ 4-aj!>U1 CllLiLijll 4_alfl£ ^ 

l_aja-a3l (j* Ait Cjj^ Lgjli ^so DMAIC 2JajLk ^ JaSj tl^UI L-Laia 2j > ,mjll 2J£U1 'jl VI 
fl (j-a j t (^1 j^ll j > > h (J^W^ f 1 -^ »«oll <— J ' l-ifj AjajLiJI o^A 

<Jboilla JojI jjJa ^-^a J ^JJ A K . o <\N jLaVI cJ 21 ^ J- 1 ^ 3 J^l ^J^^ J • l -r ijal ^ <1 <J^ ^W^! CS^ - (J^*^! 
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jA La£ <LlL-a ^JC ds^/La. (^-*J J ' J J ' ASjx^a CllUlaC. ^Ic A'<\\\W\ <ULa. 

ClsLjlaC. ^jjc. AjjA ja. dil n maj f-lj^j LfLa-a (Jl jj V J ' 4 uulaJI cs^ (JLaJI 

^j-k. DMAIC 4_LjLa. (JjJaJ <Ujla-a jjc — Cl^LJl Ijn^ — UK t fllla £jJa jll Jjt V] . ^j'l > ."Tilt 
j ( jJjJajll Jj3 CllUlaC. ^jjfc 4»ajla UuL "ULaxll ajA t < * aJJ i " n-s ^gjl jjjl jJjJajll j l Coaall A jUr. 

j^JI JlSuVI j ' J&*^ ajli ^Jj jjfL La t_Jj3l 4jia*3l ajA 'jli |j] j^jI jjjI ^jiall £^V' 
^jjSI .lilaAjjl L-Loia 'ajjlill JjIS DMAIC UJ"^ J ' ^j'u ^>"ll JlaSH ClsLjLaxll 

<AaC Ajj^a jj^xaJ <la <La?.!>La j t DMAIC J-aj (j-a <Ljl j^ui Qi,„^"iU Clia.L]| 

AJi jfL ( a > aiL j i \ fl>j"i Ajjoi (j j^aj ^Jj ajAjs> ^Jtjou j ( ^Ijjll jJjJaall j i i - i-s ji t 

(j-a -IjilmJ CllS j]| (jj^j j t DMAIC J-aj 4j]c. jA La-a <xal jlj Clsl jlxa> (j-ajJaJJ 

^Jc. XaitJ j i (jj > ^jjLLa 1 aa^lui 4_ta^la Lgila jj (^jll Clll j'lS*lll j i Clll jJ^/l ^J-a^ 

lgi<a (JSJ <ia.^a 12 (j-a Clia>U]| 4ja.jjal (jjjotaall ^aj t aJ\jJ j . <^uJal j 4jjU^xa.j [^^Lu 

: a'Mt, j t IgjS L^-al^ijjail (j^-aJ ^^lll j^JI Clll j^l (j-a <fc o j t o (_al^Al 

. AjUrll (_SJ J3U — 1 
(> L_aJK3l -2 

.4jjLuaa>yi CllUjjjj]| j t diVl 7. j t CllLiLull £-1 jjl ^ji >i jj _ 3 

.aAv>1\ 4ja.laj -4 
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. jiaLawaJI j i ClllijLa^all ^gi — 7 

.4jla*JI lafi >i Jaj|ji> s-LliJ — 9 
. <uLo*JI Salt >> (j-a (jq-s*ill — 1 0 

.U**U ^L^Vl Sal-Jall c j : J 3 o -li 

■ >iJI ^1 -12 

J jj^a j]| £_a j t jjiall jajII (j-a J jVI (J^l^aJI 4jLa*JI L_il^AI J ^ 1 " 

■iJ-laj j t 4ala*JI <La>.Xaj ^jj <xjI jll j t "Ulaxll tliLuiLjfl .iJ-lal ^JJ 4jHj]| <ia.j-a]| J] 

3fjjll AjawsLaJI 4la>^a]| j t I jiitj j t <xa&l jj£VI S.1 jaJI (j*ajL^xa> j t till jlal jUll 

jj^a 4joijLuijl 4!^^)^]! j t . IgJ Ailubajl J J^JI J J ' ^ > "'^ 4jLaC. <_£}La> 4jfLa-aJI J£l uj «\\L 

(j-a Cp , Cpk AjLaajl s-l.il till jjJuj^a 1 . iLuia ^JJ tllli. JaJbJall <ULa> ^-ijjYl ^sJJ ^ajll 

Jc 4ial jaSI ^jJc. <J j i ,-»-. II jj2 JalJall CllLa> jJ e-Lljj (jjav . Igjc S j3 jlall tllULull (J^La, 

4aauj| jiaij (j-ajJa Sali Sail tlll^. jl (JfJaJ j t Ia^L«ucI j i j-ill ^cjiaJI ^jli aij Lta> j] jjfxj jLaJc.1 
(Ja.1 j-a ^Jfl">l <J^l£JI (J^ 'JJJ^ tS^" L - ^jti J • ^ J^*^ ^1 i .-i^^l Sali >y\\ A \ A £j a 
^j^aj j t <_s-a]c- (J^lJ <uLa*JI 4-ta>!/L^a tllbSV 4_la o^Ujjoi^I (jfLaJ tl ua J ^ jjLall (jjjatauJI jaj 

^j&j ^SljJ jJill Lkll SjbVI f LuAl SjLj Jl <aLJaVW • ^ <-0^> ^Vl 

4-ul i ^i-sVI £E-aljJI (—Sola jj j i ^ jjAjll li^J JaxII ^hVlmVI Jc jjila jaII f»J^ JUill t_JJjHll 
jaj (j-a S j^.^)a1I ^jlaill Jc. J J' aaJj 4-aAiLaJI AjjI i ^1^.^/1 tliLuSjII ^l-laJLul Jj^ nnl AjjjjoiLaJI 

.^jjLall yjjaiaull 

: jl (Pavlovic and Bozanic , 2013) si jJ ^\ c^aall Jjlu U£ 
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"Lean and Six Sigma concepts application in pharmaceutical industry. " 

<LjjI j^ll L ,->ll Lean (jj-^j^ ,-tiII j t 1 ^ .;•>(• (jjf^ ^P^-*] Ajialia 

£_nj^ajll CllLoijUa-a Lgjc jj^xaII j t 4jj| j.lll 4.C.1 j i ,-ilb 4_i^aLaJI 4jxjjji*ull dll il)->*i<\ll £_a ^c.l*uHj 
i Jjl ^gi JjA^. ^jI ^ala ^J^ 3 (j-O (j'^J^"' <— sl^Ai (JJ^"' ' 'V- CGMP SJjaJI ^jl J-ill 

t ajSjli 4^.LaJI <Jxa dlljA&J 4\cl*u^a Clll£jjJu jj dua j^ll CllLaalall 

AjLja^L <iAxl\ AjjjuaSaVI A-ajVl <J^» 4^Lk j t Jjl <1U> j^LoaII JJjiall 

4ua1UJI 4jj.jVI 4x-l*u^a ClllSjjJu ^jJtjaU .4»aUJI 4jau^all ^glc. JaliaJI ^ (jjLjll CllUiLla 4_alj ajjjjJa 
^^Jc 4jj& ja> dll lluiaj Jjjiau] JjyjJijll £_j*a^a"ill j t 1 m 4iaJI ^'n^ g j *i M j- 4 (j* 4 S^lj^VI <_s4 
diUUalall 4.L1 In n\\ 4jLa> ^jifc 4 laSl ^» n\\ £-« $.1 jjuo Jla. ^jjc. 4 jlj* nnll Igj^li^ j t lg"il Vim ja> 

4 LI \-t<n\\ 4jLa> j\jxaxJ ^jJc (j*ajaj| £_a j.ill ^jL^a-<Jl (Jjt*""i*i11 j l ^-tjiVI * (j'^J^"' 
^jli 4jjoi3ljj L_boA£*a (jjSaj j t 4j3 jjoJI 4 t sy-, 11 ^Jic A Saal ^. t a^J j .4_wjjjia]l dil lUaLalS 

<>> FDA A^jjJ^] f.\ jA\ j t ajbj 4 J^la Jla 2r-.1;.^» Sjxjj^I CjUkiall 

^^la JLaJI jA La£ W^'^ (j- 4 a j 1 *-^ *'' ^ 4aLa*JI jaJI (joAjJaj ^jic. J-aiu ^^-ifj <J^^ 

Jxa (jl (j_oAa.U3l (_5 JJ i " n-s QbT (j^x^ilL jaJI lJ^- 4 J ' QbD * » jaJI 

j i \ 4Jija»]| A )"\ ^'irt Jxa (jjjotaall 4^a^aiLajl LliUa^laJI ^^JJji 4jjI j-iil 4x-ljj^all ^a^J Clilj^LuiJI a^A 

^3 1 ^^J") 4"i mil 4_ul j^ll 4x-l L ^ill ^gjfj jaj a jjai. J jl yj^ljll lis j j . ^jjjJujll ^j'h ^>*lll 
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i - Ua j-a {J jiSM tlllcliuall aljLa^a ^ diluoS .aS Ac I I^aSI sOA jt J j£j 4 qjq-\ SI j] V] 

jj ^^ja, Ljjja* jl t UK jJjV^t LjJLlaJ 4 jUr. Aj] Aaa^L-a AjoiIjJ SjlcL AJaJjjAjl SjaKJI $.LcVI 
Aial ^all CIuj AjLoC. Aj| (J^-^ * ^JJ^VI I jajL^a (j^ajlxj i ■ LLmSI l-AgJ j t (jjm-s*ilt t flJlg-J jjjtMI 
dil^aJI <_)ja (j-a Alkali Clsli Aj*jjjjj]| Clil ALlLoIS 1^"^;! \rn j i \ g*n1 ^jjc Aibl * <-i *\\ j ( l^jlr- 
^jJc AiLLuJI J jSxJI ja ^jJc. AjjI j^JI Aclik^aJI duaala. ^3 j .AjjI j^JI Afcljj^a3l jc AJ j^joiaII AjjL^s jll 
?.|j^/ (_5^L^ajal jia«a Aj| ClLaJJ (<_SJ^/I Clllc-li^all jjJ jps ^gifc^l (jj-^ ^) "^-^J-a (_A-al 
dsl jjjoill ^ji JjK lKj^ iS^P (J^JI I^A j i AjjI jjJI Acl li ,->\l CliUlaC ^jjc AjjA ja> l_)Ijjj*j 

j i jljSluiVI AjLa. cs Jfc JaliaJL AjjI jail Acl \y rtW ^Ijjll ' * . jii^LJI iJnA AjjJaLaJI AjjlaJI 

AjlLall Clsl jj3 jj]| £jjj (jl £3 JJ-a^l (j- 4 J • jaXa <_Kj^>J J^6^ *"^0 J ' ^Je-^-K (j^aSljj <J j«\-s\l 

.Ljjjoi ji jj jL}la 90 '-r'J^ L« Aj-aJUtSI AjjI jaII <c-li^all a?.la£ (jj i aaj f-l^)^. 1 ^ (j^-*^ <_r^ 
AjjJiS/I ja. ^jic. sjjK CllUcl^J ^jJ] (jtil jjjt'ill AjjI j^JI Ax.1 L <~\\ JjSj ^»^c jl jlj^Ull <_5 JJ j 

ajj^S/I cjUa^ j^c. .:Lpj! JU-JI 11a diUL^VI jjjj ij Aj-alUll ^Vl a^. jjJoaII 

i " n-\ . LliLaaxall ^j'u aij L_l jjc. i . liuij Cli^/LaJI i_ilc.| j t UjIjoi (jl jjoiVl j-a <Uaji i h «\\l 

Jit M ts JL**) 10% j . 5 % 
AjjjajJI a^A t aKj j t ^1 taju Aioi *|J ) 0.0001 Cli^L-a ja]| aLuil Acllua ^ Ajjuojll a^A ^Lu jjA. 

j i Ujioi jV jLA* 9 (^gij 4.5 jjJ ^ aIjIa ^JLu ajjI j^JI acI l ^>ll ciiLia jSjaJI jps AjiijjAll 

j . jV jLJ-a 90 J^AJ L$'-^ J ' cs-*^^^ cs^^ J-^ AiiSlj (jjjS l-« lit ' >i jA 

CliUlac. Ojljj 4-1 JLJ j i ^t^j-a ^1 (_gjA ja> JJJ*J Clll^j C-LaALm J-al ^^C J J^J (_jlj^.Li5l -Kjj 
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£jjjaill j j Will 'aljLa«a ^jlc ^Jj^La ^3*1 jjatiL^all ^Ij-ij <_J-al j*-ll ai& j^)jl j-a J 4 ^1 j-ill ^j'l> adjl 
<jouiaJI 4jtjS^\ (Jjjoi ^jjoialjj ^jjc. 4jaaLa«a]| CjS j]| (jjiflj ^gi j t ^ jLtll j 4 Lis. jl jjSill ^ 

jUJI jjSjiil <L*.jj1I j 4 4jjI jOll Acljj^all Ifrjluu ^1 jj£JI 4JU jc I jLkjj ^ La jajIIj ikVI 
<C-1 L ,->ll (_5-l JJ (jl SJJJ^ C_s4 j^-^W^ (J^l"^ ^ J . J^JI J 4 S?.li£]| j 4 Aa^ljj^l jIlilo ^gJc. 

IgALajjaj dua-j LjLaila ULuaI Six Sigma j 4 Lean j 4 cGMP diUlkla ^ M£ 4jjI jail 

4aajj| jjjoiI jjc ^c-Lull li& jT' (jl J 4 4^jjoi1I <slaj j^ajJa 
j 1 <1>j"i 4jjaj| Aj^^ia j-a SjUiiuiU 4jj| j^ll <C-1 L ^-lll ^»Lal 0 <j^aj3 J ja. j ^glc jHi.L]| .i^JJ 

^jjjJ (J lc. jj*jL^all ^j^> uS j^j AjjI j^ll A£-Lu^all <uJalill CliljjgJI jj JJ«al I jJaj (Jjjuojll ^j'h ,-tiII 
"U^/L^a dlllil ^jifc aj-iall jps j 4 4 j-rj'i > ^>"ill CliLlaxll ^3 jps jj*J jjmVill <LaAala CLlLja^la 

• ^gjl j-ill ^j'u ,-Tlll ClULaC- 

ZAMBON PHARMA (Noni et al,2011) .1 jJ ^ c^ll Jjts j^ ^ 

: jl jA j 4 a^IjJ cjl^Lu^ll GROUP 

"Six Sigma Methodologies in statistical control application to improve 
production performance and quality in the pharmaceutical industry. " 

f\l Si j 4 <jjI j^ll <c\ li ,->ll a^ j^JI 4jlijll A jl nr. jjmVi 4 V'lgj 1 nyu* 4io»]| Aaa^la (jj.iW*i 

j 4 <jj^aJI cjbL^ali ^LuVI WaJI DMAIC <WjUJ Laa j jj^Vill £■ jjji* jjjaLJI 

A ja. ^jic. 4jl£j]| ^)JJ3tJ 4 " n-s . 4£jjial! CllLaaxa j-a £jail j t BjW ^j'li ^->"i ^JJ <l!>Li. j-a (^ill 

<jj^a ji ^-i-s 1 I jJaj jl j-aioiL 1 g qjq-s*il ^.t, i d*i j 4 4_uil j^ll (Ja-a A^jjiall d lUjl jl ^»aI j-a 4aa.ljjyi 
JaLuj^/l ^jjj AiLjayL tlilaalall <-alic j 4 4»a!>Lai <J-al jC aU>j AalUJI 1 g"ljml m-s j 4 <Jj| j^ll Aclik^all 
1 ^jajUao j*-^) 4— '1 ^"I'lftll ja> (_£ jJjous (j^alikjl (_5^jJ t"n> 4a^.lajyi j 4 j^JI j* aUc- joj ^jjj j]| 
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tljleljaj iUol j i Lj2 <^J^JI ialioil JjAao <Ja.t ^JJ^I CjbLaJb Vials tl^LAll 4jLaC 

j^lc normality test lsj=^ U-^ <^a • U>tijyi J ' ^ jjM t> Vu" 1 ^ j 

Liajl j t ^jau^all (JfLuollj 1 g jlr. 1 4jjaJI A g La (JJflaJ (j-a Jjiaull <_ a^j 4jLa*JI lil jLoi 

jg iaJ (jl (j^-aj ^jjJI j t IgJ ^L&jubajl <il jLojILj jjjjjll 4ala*ll £J jjj ^'i-s La (j-a ojUiiuiVI 

i_j jLojI ^ Jjjjall <JSjj| J ' 1 ft">J»" 4jjaj| e-l-ib <jjLLa 4jLa*JI el.il j»Jjaj £j La£ . Igjl^ji-a 
4 jUt.1I gjjlj (j* 10% Uoiij tlilljxllj (j^i-sqll ^gJ] 100% Uoiij 4,j1 nt\\ tl)l_^ja-oJ <_UL13I (j-aaill 

US jll 

<3J ^jj i aaj j t 4jUt1I 4_ti.tijj ^ji <Lal& a-iljj (j^a^ill t_l jloil ^gi Jjaull lilA Jjia. '^'J^ 
4_Iai> (Jjall (J^ 3 ^ J^j*a31 cs^ J • ^"'*' (j^ajL^xkj jnlll <JjJaSl SjJfl j t 1 ^ jlr- Ajfla^l 

4_ajaj| (jc 4 jUtII Jojoi Jla £-L^j\j| jjlj^a j t Cpk 4 jUtII a j^La jjljps (JjAjS <_Uj1j ^ jUtII ^^ic 

el^j^Aj ^aui La-a .(_^jIjxa11 <— al^aj^/l jjlj^a j t tlAL al jas! a a ail 
j . IgJ <jfLa-a ja> (JjJaSl ^JiC JaU-sll 4 jUtII till jlal jUS ^ jUxaII ^_al jaJiVI ^^-slll j i ^gjjaaJI 
4\jj| j^]| <cl li ^>ll 1 «v>Jiii 4jjo»ll tlLuij j t till jS*$ t— Loilj «\ll t tjh jjll ^jl ^ jjjIaII (JJjS cJ^ 3 
ajj^ll (j-aj (j^ajaaJj j t J-^l Q '^J^*' J ' 'S^^^l ^jjlll oj;!^ -ijl j3 (jj^"' (_s-lj ^jij 

(J^ala j . <ifLa-a ja> ^^-Ic-I i_3j'^"ll ^jiiaJI (j-ajll 4 jUtII laAi >i ^jic. 'aj^all SjUj j c 4 jUtII 
(j-a jj*J 1 ^^J") AioJI (JJJ 1^*1 f-lj^ (j- 4 4 qq-s «\ll Aj^L^aja^/l ^jI jill j i till h i ii-s*ill ^jl (jj^Ull 

(_$ill tliaall UVAli ^>ll 4\c-1 L ^>ll ^ji 1 fl>J") 4iaill 4_ta^la (jjjWi till jLjj 'a jjUJI til j^all (j-a j 

: jl jiu {Al-Refaie et al ,2013) si j^.1 
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"Improving Performance of Tableting Process Using DMAIC and Grey Relation 
Analysis " 

a j ja> (jj > aaj t a^J DMAIC (JjJaJ i " n-s 4_n» nill i jj 4£jjJu 

<AaC- o*US oJtij ^gJj AiLja^/L jJjalU 4 uula (j-aljsl <J£jj ^gic. 4£jjio3l <Laajj M, jjJaaJLoLa 

jj^Ja jl j£j A^jj^Jl (jal o.} jaJl ^glc 4jISj]| ^jljj Clsj^Jal Clu^. . (dsUa jijJa-all) (j^aljSS/l Jj^ *n 
<aolj a jnr, a 4alLa jjLoti. 4£jji»]| t aKj La ^LalA^M aj3 j i iaa] * n <\11 (j-al jSI oJ ja> ^JiC L_l jJC. 

t .lie L_l jJC. j t <J£LLa j t CllLiJa j2ja]| qa 4_»ijj-a 4jboU JjL J-a^/l ^alall 

^ jjiLall (jWJ^ • ^^LiJI (J^a*J (jl jjuiVI 4 j-s 1 1) ^jJj <La>laJI j t j \ >i Vl 1 1) <\11 (j^aljSl 

j t "(j-ajaJI tjjj" qa <J£ jLucI i—sjjjuII <La>jx £j i^n-s jj * aaulj DMAIC Aja^la (jjfLilj 
(jijLgJ ^JjDoaII dllL^a! ja\\ Clljj^. j i j > >i Vi > o <\ll aj ja> ^^-Ic- (jtia>j^ (jl*n> "(j^ajLlI a jLuiS " 

^Jc. 4jjLu3 j i ^ya jail j jj (j^ JS1 (20 — 60 N) j i (75.0 ± 4.5 mg ) -> u^Ull 

(j^aljSI i >i 4aLaC CIiIa J^~a (j-a "UjC 25 ^aAj (jW^)^ ^ (J^M*^ "UavjA j t L_UJjj]| 

j t (J-* 3 ^ <Jfl] a jLoiall j 4 4-lJ^aLa> (J*Aj§ ^sJ j t (j^aljSI 10 a.iaj j]| 4 m 11 ^7. j 1 >i -."1 1 a <\11 

(j-a mil j i (_£ jlxll JajjJall ^ia. ^ jLk <Jaaj Ajl ^ij jj AjjI * ^i^^/l 'a jJajjoill i " laj 4ala*JI (jl 

^jJc. Jalilll ^jJa jjl jjLoi Ja-aj J^jJ V 4j1 LaS ' AjjUxaII Clllil jaj^/l j t 1 n-s 11 CllUajoi Jxal\ ^^Ja. j] 
j t (j-aljS^I S jLoiS Ajj^aLi. (j-a Cpk 4jLa*JI 'ajjLa jjJuj-a 1— ll maj (Jjall lilli J*j . jjiia. jlll 

aiA Ja <jLa*ll 4jjUa-a]| Cpk jjoi j-a A-aj3 A-a 4 «\jqll a jA <j jlLaJ j i 1.5 1 4j jLous ClulS 

. ftjLuill Clua. qa (j^a I jaVl CA1^\ ja 
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^gA j t 0.587 5 4jjL_va __>l£ j 4 (j-ajall (jjj Ajj—al—J Ajjoij]lj Cpk Jj-j~JI i_lL.ua, La_ 

La_ 1.00 _jA j t (jjj 4a__L_ <_Ja.l j_ <uL__l aj_L_ ^ji_u_l 4 t\M jps JJJ^J (J^l 

^ ja. j] I jlaj j 4 (jjj Ajj_al_J <Aj__\L <Jji_u_l L_ll__al jA) (JJ— — J C- 4 aj_9 ^»_C ^jjj 

jfLaJ i " U— MCpk Jj-J- ^ jj___l (JJjS — — uil A_i A )\(\r\\ ai& ■— -I J Jj-j~ j~ JJ-I 

Mc pk ={n 2 i=i cpk,} 1/2 

___! __l jJI t> Jat ^ j c 0.938 >S>_-1 I 

. jj > 

l_l>Lj s-UaC-j i " n-s . _) lift « It a\c j_j 4 4_i«_lt (3~C- ' — — ' > >y\\ 'a j3 : j 4 4_u jaJI 

^Uvj*^ i—ijLaall -i j «\ > — o j 4 ^gi-alxJI <Jj___l 4j_C j j 4 4_jU_11 j^sl j*JI jps <_Ul— • <J— 1 

jjm-s*llt 4__^ ^jjj jli—i^/L j . A \\t\r\\ jf— «~ ( _ s — =.1 (jj— — J cs~ " ' JJ-~« <_W J*^ j_ <_ul jjll 
UJJ Ja-ijla j 4 (j_>l jaS/l ajl__ ^u2 Ja-ijla jjj <£Xxl\ J^-^ <_WJ-^ f- 1 

Gray cj_5UH ^1 jc. Ji__ j 4 Taguchi Method <ijj-> ^-_l_L si j_.L_l 

cjj^Jil j 4 <J 4J j«_L_l lUI jxll lUIc J_] ^_l<_I 4-<u_ll ^Uj^ relational analysis 

#.1^1 ^jlc Ij;"— 1 '1 ' a—- jii «J j 4 1.68 5 4jjl__va 1 g jlr. j jj_a_JI ^^jll MCp^ jl ^J_jll 

• sy\*u a (\\\ ja. (j_»jLj_a_J 4jj_.^)a3I dl— — _il j-<_I (_3jW'' ^^Ic. Upj_9 j 4 (J—jIjS^I AjLaC 
j t AaL__l jjio^M ^>A— 1 u ulSI j_JI j~ (j— — — ilj (_3^J^ M ^ Inir . ^ IjJ— .1 

s jL_i j 4 jjj ^giij-aL- cJ^^ jp 1 ajL<u— I f.\J\ Xbar/S S_fi_-il ciiL_ j] ^L«_c.l 
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. 4jjj.il! cJ^-a A^jjiil! 4 VTn ^ill 

: jl jiu JLeVl J >J ^jLSLutfl (SSA ,2012) a£j^ 1«3jJ *J jj ^ j 

"So: Sigma Implementation in a Pharmaceutical Company : Reduction of 
Foreign Object in Capsule , A Case Study . " 

t_a^j C-ilcli^all 4j.%H P IN ABC (^fl 1 oaajoi Aioill (JjJaul 4-1U. <Jj.i£ 

^gjJI jjL jl! <_£ jl£jJu Clsj^Ja! dua 4_£jii»l! ai& 1 g VTn ^gjll <J dll-Va. j ^gi L_S jJ*1! 4jjo»j j iajaaj 
<L£jiiil 1 . UjoiJ La-a 4jC. jlill J jnn^ll dllia. j ^Jam ^^Ic- 4_jjjC- ^LjjJ j t jjJu J j^. j 4_£jjiall 1 g-fllj 

jjL jll £jj jj j ( IgJL/tjj j t J}! jjoi^/I (j-a 4 ijt C-J ( | ^m (jc 4jajj aju£ ^J^- 4 JjIjjo^ 

jjc 4 K t% n\\ ai& 4jaJl*_al .iij^all 4jclii^all (JW- 4 <_s^ g^?* *^>^ (jj^^J (j- 4 - 4 ^ 4jja»ll ^J">(S 



4£jjiall <£Laia 4_^l_uj ^- jj3 <j!>tj jjjjoaull p jjjIus <_JaiJu .ifl j t jjjjoaJill DMAIC 4-ia.frLa j>l.lVuii 
<AaC- ( " ^ ja*a j-a ClsljjC. ikL ^ jjj^uJI (JJ j3 . i_ua_all J J"'.^! ^JJJ (j - ^ ^ 

j^l .is*! DPMO ^ j t £ ji JS1 ^ j^l JlaS g. jjill ^5 ^\2^ 

. 4j^aj3 tjjjia J£ ^ Luc. 739 J ' 389 (j^J l^ajS '-^-^ jljJ ^JJ^^ <j^aj3 UjA 4 <_s^ 

j i jJ_pJ lajjA? ^LajA^I <SS nmll <JJ^?JI t-jLboi^l ^Al CjLaJ ^3 j i A^jjill 
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ClsLauxall (j-a a jik (jLajJa j t ^-tuVI Jai. t Bjlnn <Jj^*J ^ • Aa^o^ dll-la. j\\ Ala*^ 

j t > 11 S-l^ 1 ^ ^J^^l ajjljoi A t f\\ AjouHj ^AJjjjj ^sj3 (jjLalxll Lai . Ja^JI jLi. j i 4illaj (jLajJaJ 

Lwalia 'il ^ jjjiuall (jj^jS JV" 1 A^jjiall ^ 1 <v>J"i 4jjaJI (jjfJaJ 4 a-jHj j . (jfLa-a jiaws ^gil] ^\ 

(j-a 4jjsuous CllLuxl DPMO jl JJ '"'J^ ^ 3 u^S A nt <\W dll Aa> jll J.iC. ^ji Ua ja^ia 

223- tjJJ jSill AijUJI J jlaJl (JjJaJ Iju ^£^^1 ^ jj3 J jnii^ll ^tjjj 4jLaC dila*ja*a 

Lg-aAl ajJJ^ -ijl j3 <£jjiall (_3^J'" ^ai-aJI ja* ^Ic JJJ^ (j > aaj j& j t ^L^a^S (jjjla (Jill 1 . U r ' 365 

: jl jiu U jjJ ^1 <J ajXaj j i (Chabukswar et al,201 1) IS 

"Six Sigma: Process of understanding the control and capability of Ranitidine 
Hydrochloride Tablet. " 

i j i <£jji3l si* a aja ^ill Ranitidine Hydrochloride ^jV.^.^ll 

^Jh aJ J^l^a ^ jjj^laII Jajj j t DMAIC Aja^Aa ^l-laJlmLl (jj i ^- jjjJi-a Jjiij 

j i \^")-\\\f a j 4 ClAj j£-all Jaii. Alav^aJ I J 4 Aal j^/l ^1 _»a1I (jjj ^ii.^)^ (j-a I#.Aj j i i h «\ll 
j t Alixall 41^.^)^ ?.Lgaj| j t (=4^^ Aaflaj 1 ^ uUflj iiS3i ^s«-J j t (j-aljSI JSji ^jjc. 1 ^ InV . (j^a 
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<jlaj]| Ajlac. CllLajuo j t ji ?TS*iiiiiftll lilA (j-a AjlloLa ('^* a-i ) "^'li* 1 <j#HJ*^ ^ ^ a a L - '^F 1 j 

^ «\7> j (JJ^slt f& (J-aj*^ J . 4-}La*Jl (J^.1^ j-a "Q^.^ <jfLa-all (jjm-s*llt (J-*aj3 .Ij-laJ 

4 L» nnll (jjj J t dllj jS-all JaLi. (j*j J l J> ?->-s*iinftll ^j'li aJ J ^AaJLa-aJI 4jl j^/l j| jc CllLjLij 

t L_ul _ojioS\ t (j-aljSVI duij j-aj t (j-aljS^I 1 " U3J j-aj ' (j-alj§VI 4 J nil uiA ( (j^aljS^I a jLoiS t 
j-a ^j^al j3^/l jla^a j i (jjufLall jl JJ-i <fc Jjoi t Q^t\ j2^M ^jlufaJ t ^IjqlL (j-al j3^/l (J'ljjVl 4-a^Loi 

CIiLjUjII j-a a^liiluiVlj j > <aaj > a aJ j^. Jc 4^^pJI (j^ajL^xaJI ^-ajaHj (jjail i " n-s . <Ul*ill j| ^all 
^AaJLoil ^ DMAIC t>a AjIIjII <L^.^}a1I) Jjl-s"ill Aii.^ ^sk j . . a ^^JC- t>* W*^* cs^^ 

<c j*sm4 oj^ao ^ Jji^( jj^j t>* o-itaojoiVI ciiri. <joiIj^3I lijinn\ Statistica ^L^a.yi ^-aUjjll 
J DOE ^jUiil ftjA* 

SaAi >i (jUiu CliLu^a jj (JJjiSl ^»^3 i " n-s JjJaa^/l J jiaJI jLji^l j c 4aLa*ll (J^l^)^ ^.jaLall yjjoisvill 

4io»ll Aaa^la (jjjjJajl A -\fy j . A Vq^ n\\ dll 'nn)-s*ill ^jic JaliaJI j t l^jl-il <jal^a j i A u n-s <Aa*Jl 

(jjjooull JjS 1 <\-^j id 1 . 5 (j-a AaLaxH LasojaJl 
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Jj aIIj^L t LjjS 50% 

OS- US 

a^L j <_£>La> (j-a j^Jaioi i " n-s (jj jj-i-all j i >y-,*\ i a a.i ja. Jc. (j i d-s*i1I j t 30% AJjoUJ "Ulaxll 

j^. (jjjooul 1 ^ qjh jj Jc- L <-i ClllSjjJu J 1 in 4iaJI JjjjJaJ j i aJSJ j 

(j j i o=kJ d^a^Jjoil DMAIC ^AaUjuAj (j j i aaj £jjLLa dlJjaJ .iija AjJ^Ali ^->\1 Clll ji i o <\M 

(jjiilj (jjJ jll Jj («Lj]l«JI jaJI ji) j&LaJI ^ai-all ullic <J jj^a j (jLajJal <Uc.l_i^a jjc ClsLLaC as-liS 
11a dil jLjj ^^jll tllLajVI J ' ^1 Ajcii^a-all 4£jji>]| j-a ajj.^i aJ <Jj3 Igjlc (jl£ ^gjll jaJI (_£ jJjows 

: jljjju (Rocha-Lona et al,2013) si ^ill iliaull jjJaj^l 

"Lean Six Sigma supply chain case study: aircraft shipment improvement in a 
pharmaceutical company. " 

Jj SjALaJI AajV^ji ClsLauiail ' " J *««*- (j^uJu -AuLac sJ.ll (jj i aaj p jjjiuJI lilA t b-lfriml . 'aj&LaJI 

4_Laij-aJI dlliwJI ■<U^>L^a ^»^fc J j^. (jjLjll (_£ jl£jJu (j-a JJJ^ 1 g jalj j j t o j^LaJI Clll ji aaJLa^l 

(j-aaljj Jj AiLja^L SJjia. CjlLc JL-jj AjaL^aj 4jlLa ^Uct Jfc ^\ jxVl 

ijcl _a-aJ jjl'VI Jc l^JJ-iS ^^c 4 a-jlj 4j^al*all CliLal jiil 1 ^ 1 j t l^jLaaxa jao LgjjL j 5ij 
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i aA*x1\ s^a s*U£ jj.o^M Lean Manufacturing (J^jM ^ru^Ml ji ^ 1 AioJI 3_r^ia 

(j-a 1 4iaJI (JJjS Jj^ nn ^>J . Uiilt lAJ J-^ ^gij Cllliilll (j^ajlij j t (jjL jll <_£ jlfLi (j-a ^aJI j 

(jLajJal AjLaxlL A f\i n\\ Clll^aJl j t ^LaiS^I ^J^O (j-a j t Aja^lail o^A (jj.iWi l _JiC (jjJj-i-a JjSl 
(jc. <Lal£ia ajjj^a (jjjSlj (DMAIC ) JjjJaJJ (JJjiM Iaj . (jjn)-s*ilt ^ jqjz. <JaI£j 

Alx&c ClsLa jl*»a ^jjfc J jj^xaJl A K *i sIa <J j^. 4£jjiall (_£ JSjI \ j*S& j i (3f"i (jJ^JI cPWj^ <_s4 
(jr^^l > .rsll a^auoi Sl.il ^l^^luilj j .^jJalj (JSjuoJ 1 g V- ^Jj^iaII jjC- ^>g*il j . ^gjl^.Lu^.1 (jc. 

<l!£/tjj JjjjiM Ia jj^xa. S.i jaJI ^jic <Ui3 LlsLLLila (jjL^ll ClsLi.ljii.1 (J^J^J ^ ^J^l 

S-l^)^) (j-a 4j£-aJ AjlULa <ULa> tjjjjfi i " ll nt \l ^J^Q <J jj^a j yLajJa : <^A Clll iLLiLa 

ClLaJj (jJJJS ^ji jaJl t ajll£j (JJjail t all ^3 j t A «\j,Vq\l Cliljjxll Clil '1^. ui J j^. S j3 jlall 

t j au ^ 4aLa f . ^LaJ*)/ Ajjlixail aXall J^oIaJ 4ll*2a 
JI^jlLoiI j c tjaui 'a^lcj diliij t aJl£jj| siA (Jajjj j t AA\ <j j^oLall CliLuxll ^ i_j ^^jLaJI 
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t a£jj111 (_g jf\ uill (jjaj 1 g 1 «-s"n ^jll jjLojaJl j t a£jj11I CllLaala oj jaj (jjJ^ ^ £^ LS^" 

AoajLa, jlaC-L (JJjaJI ^Ifl <joi jj-lall AuLax!! gjj <a j3l J . ft Jj' a3 JJC. Aaiaj ajj3 (J^la. 1 g'K 11 ■» o j 

"a^II ^ Sbt ^jall f uaU ^Ull aI^j* J\ JU&VL j . SIPOC Aula*]] <^ 

U£ 5aL»Jl Ja,l jjc. cjU jLuall j c i jJI (jajj ciil jLaw ^j.^> jjl Value Stream Map 

,Jj^a jj j t A\\(\r\\ <_£>La, a.'nqn £oj 1 Sal uoj 22 J ja j t AjajLaJI aAA Clsj^Jal ("n's ^Sl jll (J^ajl ^^Jc- 
jjC. ja.1 4 SaJgj) AjaiAa. L_1JJJC-I (jja. ^ji . A-ajall (jjijjJax Jaia l^La (Jjl-il uoj J ja. j ^gjj (jj^J^ 
LaA-ljilj ^sjj V (joiaUiu (JJjall >ia, J l-<^ • l^iia. (j£-aj j t AjjjjjJa jjc. lillaJ 4 <aall 4 qj > >» 

•ill <Lii ja.1 AJajiul AjaiAa. j t L_Sjika31 JfLlL 
jaJaa *i (jjjjaJl ^Aaluil AaLa*]| jLajj (j-O i^^- L - ^ jla»ty <_S J 3 ^ Jalii (jc i " i-s ;11 t aofrJ 

UiSj^l : Jla <jL*11 ^ t aajja Jalij jja.j j^Jal Cjja. Cross Functional Diagram 

ajjaj] (jAi t a > ,->r. 4 JjjjiM lS ■^* J • ^ \i T a ^ ^W-*^ f^J^ J ' (J- 4 *!! jj^Lall 

AjjlLa till t 4 alia dllaij (j-a tllljjaJI Ja!>tia.l ) ^A Aj i njlj jISjJu L_L>tj] AjjaaJl ljUjuiVI 

Lg-a^S ^jll jl£a^l <J^>JC- lilli J>J . ( liljLaaJI ^^l dlLiwtll aXa J jia t L-lSc ^ic Loilj 

. S^a. (jic ^ j£i J£ Jal ^ jjS/1 j 4 L-njuJl (Jjlaul Ishikawa ^In^ ^ J!>U. t> (JJjall ^Ljacl 
<1 jl-La <LjJal liljLaaJI (_aJa alAalml jLa Cll!>lall ^ jl£ uill A^jjjla Ajjia. L_lLluil JjAaJ i " Ua 
j3a ^ <J _oa. dlLa jIxaII ^ji (j-aSJ J ja, jj Jojj^ i ■ Umll l^A j i (jjojoiiill AaLac. (_£)La, diLiwil <lLLa 
(j-a V^J AjjuKj^l AaIIIj AjjjLa Cjljjiaall j t CjLai«all JjU liUi ^lj AiLja^L . aLojaII CjI jj*3I 
AlfLLaU AjjiaJl lJuJ^\ ^IUj J^Li Ja, ^ jjjIaII (jJjS ^1 . AjjUjoi^l jl c AjjlalS/1 Ailll 

A_jjaj lIuj j t a jALall AajV^ji ^-ill Clil jjJaajjoirfill ' " '1 *« j<~- (jajui AaLafc (j-a Ja.1^ sac. J<ui Ajoi jjXall 
l-ac. 13% Ajuouj Cliliutll tjaJi AaLaC t <jlK*i dbJaiajl ^- j^uLall lagJ Aajqj j . AojlUi -jj'**'! (JaJl 
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JjjjJaJ A»J <Luj-all CllLuaJI i_J jjfc J ja> jjbjll (J jl£jJu LujSJ dlo^aul j t LajJ 14 ^g-l) LajJ 

: jl jiiu (Nandhakumar et al,2011) Uticl ^1 <xaJt\ aSjjJI cjl jlu la£ 

"So: Sigma the state of art implication : A view on Quality Excellence 
s^jaJI juull ^jLso ^ 1 aaajuo AiuJI jj^ <J Contrivance to Pharma Industry" 

^jJajl ("n^ <Lc-Lu^a Clll£jjJu 1 g^JjWi JjI j3 j t dl^La^a j t l^Ua^-La j t lgil.iAl 

j-a 4.^ Jp>. j»-iSJ j 

(jjj^a j i "Ulaxll ^^ic l^JLk^j ^sJ ^^jll Clll IluiaJijI <LajAp jLajJa j t <Uljti (J J <_jJ) (J jj^a j]3 

JjjJaj 1 <ja^la] ^gjoiLmVl <— a.igJI (jli (jjU^Ldl lis j j . 1 g ibaaj ^j3I l-LoiI£ 

jjio^M tjjjj^tjLaJI DMADV j ' DMAIC ^"u^ <s a W^*' t>* *— 'b>(S ^» *- ic ' ' J^U. 

1 aaajoi Aioiil 4-aUJI ^ ^-s\*J&\ Lai . ^31 jjll ^Jfc aJj^Jl 4aLa*Jl ^xaj^aJ j i 4-ajU3l AjLa*31 



cjUUS -4 
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.i&j^l *li jj i 1 — J 

^^Jc. j^. i " ll n > aaj (J}'^"' jl j£-«J 1 ^J' 1 ' AjjuJI (Jjf^aJ <_s-^ J-^ djl£^)jui3l jl jjii.L]| 

<l!£/tj ^jic. Clsljjjij 1 4jjoJI ^^jjJJ "Uc-ljll 4jjI j-ill Clsl^jjioll ^JiC (jjl^Ull ^J^J J 

.a^ jaJI aLao ijal til jioi j i 4alac -1 

.^Vl p Uij -3 

j i a£,j^1 <iAl jll <1UJI Gate Analysis a JjI^j ^ J t^J^ d j"^"""j 1^ 4iA 

jjSjLiuJl fO^I S-yj^ f^ - ^ AjaAI LiA j^>JJ J 4 I "^J"' 4l"JI 4-jjlla<JI ClL>L.i*j]| Jj^ao 

^jJal jJI Jj^sall 4jaA| SiLja^L Lgjl jJ j i 1 hn 4lo»]| J jjs> silll j c J j&l jps aj-iLuJI ^ 
Clll£jjJu ^ji 1 4ia»]| (jj; SaJ jl ^jJj jjli.Ull (j^iK j . jj^jLiuJI ClsL^>L^a j l CllUl jjjoia! 

. ~l J i ,->\l Clll jjJaaJLaiAll j^. j > aSkJ jc. <LalA ( JmKn jjJ jll Jjiao jl j£-«J AjjJ^I 4x.li^a 

^jjflj A-uV^i ,-itl 4x.l L l1)I.Aj Sjja>VI ajjill ^ j . J}! jjoi^/I ^ l^jja] ^aj^UI j-O^I (j'^J^"' J ' 
L& j^)j| j-a j t 4j<ulVnll ^ljoia^/1 ^ Liajl (^^^ ^ (J^ J ' ^ "">J"' 

4iaJI JaJ ^jlaj Cli^Jal jjli.Ul] la3 j j . jjjJalll j 4 Cliaall ^uoiS ^ 1 AiuJI (_3j;1-^*i 

4io»]| (_3jln*i (^jll ClllSjjiall jl j i a-^jj j l \ £ h t aaj j^-«J A^jjioll CllULaC jl I o^J^i 
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(Jiang , 2010) Ulj^.1 ^1 <jJj:i]I 4jjI jJI ^ 1 ^jm 4lo»ll i£j±^\ ililqnkill ^ j 

"Business Process Analysis of Yield Data Flow at a Newly Merged 
Pharmaceutical Company. " 

^ ASij.^y .-ill Clilc-1 L sail A^jjJu ^ ^-Iuj^I '-J^-jLu 4 11 ■> ft j t JjajJ <jLac i aaj j t cJ^ 5 ^ ' '^g 
^1 _o-all ^^jjj-J ^ ' ada ft LaAl^a-j Clllc-Li^all (jjjSjjJu jjjj ' * 'J ^ ^La^jl (jc. ojj3l*im 

AjLa*J A ajgj j t ^4jj.^l) AajV^ji .nil Clil ji aaJLu^ajl 4 * a <_£ja^l j t <ll_xi]| 4jj^Jjj^all 

AaLaxll ClsliLlJ 4 7> 11 ■> ft j i Jjajj j i J jl^jl (jjjiiik-a (jjllLaC. J j^. j (j-a aJj^aJI A^jjiall Clulc. ^-La-Aj^M 
(j-ajJaJ a-ia. j-a <Lalc AjLaC. (JjUjoiIj] AjoiLall 4ja>LaJI Cls^jgja j i yjSa ftVlftll (jjjSjjiall (jjJ A-taA^jVI 

<1l*.UI j^a. ii j .(Yield) <J j'^" cjlj^^ l_sLo»^ ^a^kloiJI ciiUUJI 

: ^Jj LftJ 4ja! J JAJI <K .Oftll 

^tjJ^I J jj^xa^a ^ J^iai <— 9Jjl-*J O^C J j^. j i ■ IfmJ CllLiLijll i—ljl i >y\\\ j i (jlaSl Till Jjgja — 1 

l—jLuia. 'La'l-s'hrtftll ClsliLlill J^l > <-i a 

• (J J ' « II CllljjJuj^a 

. AaaJuj^l CliUlaxll J jj^xa^all i—jLoj^. 4-a^aajoiAll tliLiLull (JSJJ dll jLuls ^ jjJa j ^»^c _ 2 
A£^}jiall ^LoiSI o^C j»Lja J!>Li. ^ CjULnll Ajjj^jjJall JJC. j t aJj|_)ll A -s 11 t «\ll —3 

.^tlj , ^l J ji <n Clll jjJu^a i— ll i J 
. J j> <\ll dlljjoij-a fJ& (—iLuoaJ 4 1 n ft II i—uJLoiVl S*liS ^»^fc ~4 
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<Aa*JI JjK*i j-a ^Ijal £_a (jjUalL j i (jj i ii-s*ill DMAIC ^ j"xs (jjf^j <-1»^1j3I ^ 

j . (j/l"> ft.Vlftlt (jJJ^jjiall (j-a aJUa Ajuj^ AjaAjj^/l Ja <jal^a <_£/Lk jps tilli j t 4ala*ll 

(j-a ui 4jaJU_a ^jjj (_ fi.i£J 0.11.1a. 4 jUr. jj^oJajj (JJjiM ^Ifl l^-llc- s-llJ j 4 <joi jj.la]| A K A 

jl j l ijf\"\ mXmW (jJJ^jjioll ^£ ^ji IfrfLflaJ (j^-aJ j t 4jLa*JI (iH^j tllUUaia ^gjlj (j £1 L&jjia. 

.A£^ji3l ^"tuVI <aJU»a AjLaC je <1 j^joiaJI >ll.laj J ' 4jLata. iJJ^l j 

<clL-al3 ^W-^ <jr^ S^b-H ^jljall (Jernelid and Roan , 2009) j&aAJI J J cs^ 

CllaJl ^ t <C-li^a Clll£jjJu 1 4iaJI (JJjJaJ t-^J^ j- 4 ((J^J-*^) 'S^'D' ^ 

" Six Sigma strategy applied to the pharmaceutical industry - how customers 
benefit. " 

c'sjtt mi . <j] diljlajll £-aaJ A u ^rs udl <LlLaJI j ( (jl jjluiVI la jjj jIaavUil 1 " U^* 

Aspen Medical Europe : s^a j t cjI jia, s^c l^aLoii £joi_oa (J^ uaj 1 «\7>Jni 

jlfiaAJ p^Lul cjj^ Limited , GE HealthCare/Life Science , AMO Puerto Rico 
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.(jl ^joiS/I J j-iil ^^>^ l>0^ <j < a j^^ — 3 

4£jjiall AjjI^VI CIAjjIuiaII t alia (j-a <LajlLa]| a^Ljall J ja> j "q\ <Luil j^ll ^jlaj Clsjgjal J§ j 
.lla lilli ^Jj 4iLja^Li . <Jj.&l <fcli^a 1 aaajoi AioJI (JJflaJ 4jLafc £-Uu3 LjuAjJ Uajj^ 

<Jjj^j 4_.oilj.illj a! j «\ io UK <jUc- jl t ^LuA^I t a* ■ ^ 4_uilj._]l £L-tij Clsj^Jal 

jj*^ J • ^ (£ ->"'" j£\ jU-J <>ajikj JMk 

(j , n-s*il IjJaj 1 4_L_u]| (jjflaJ j-a Ajl^-iJl > "J ' " ((J^J-^l) UJ^j^ "i} ■ jlj- 4 -^^ 

(fiill j l Ifr! AjJaJl C_ll£j__Jl CjLiaC. 

oAA dli ^3 j . ^ 1 ill 1 ill (J*\ ujj ^uaj^-ail La IaA j . 1 ^1^Ul3 j . Ajjtj^ll 
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. (jjl jjoi^/I fi-^-^ i-llLaala (j-O^ 
• 1 1 ■ u Aj ■ nil 4oa^-Lo 

(jjul j 4 4_aJaia]| ^LoiSI ^JrfQ ^gi 1 fl^J") 4iaJI 4 j-^ g la <_g-Ulj (jl 4jj1 jjJI ClASjjaiJI ^glc. nj .3 

1 aaajoi 4iaJI 4 )•>. g la (JJ.iWi cJ" 4 ^- 4jUill IgjSjLaus j 4 1^1*^1 Sjl^VI ^tj^t -4 

. 4jj| j Aclluall 



"Improving Energy Efficiency in Pharmaceutical Manufacturing Environment - 
Analysis of EUI and Cooling Load. " 

J-igJl j-a .lajl 4£jja»I3 4aaiH Sjl^VI £-« jjUalU 4joilj.il! <Js«a 4£jjo»]| 1 a-aojoi 4_uJl (jjjajj Cli^Ull 
4jaijA3 ^Lki ^Laj^j j 4 4£jjiill 4j«ijhn\l j 4 4j^l_u^l ^LoiflVl gyi 4_ijLij^£1I 4iUall c£lgiJ ^ 

^gi L-a jj^xi. 4£jjoi1I 4jjoialjj ^glc. Jaliai] LaUe I j-al L-luia 4iUal! ii£^g*inil (j^ajiaj p _»jJa ja 

J_wu j . 4jjil 4^.^ 4jfcl_u^alt CllLiLa*]! (J*=o juI jlall ^LajA^/l j 4 AjJlLajaVl 4Uj^l J^> 
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Jui^ Uull£j ;> LjjS 20% cJ^ ^ *3Uall i£*«2J i_bll£ 

jlajuil AjI J5 j t (_5.il <«jai jj SaJaa .i ja> j £-a j . <£jjioll 4-La.iaJI j t AoaAjjVI 

j t 'ajljaJl a^^-a Aic ^JajjJaxa j t ^jV^ji ^j'h .all! 4-o£>Li oLuLLall 4aii.l.ill "^JJ^ CS^" 

^■tuVI LsjL^a UafiJa ,->\l lilt j* iaaUjaball 1 . 1 " • iS JajuJall j t 4jjJajll 

j i f.\ j^il A jjm'lll 4j_olajll j 4 aUliall 4jii.l.ill ^LaiS^I ajl^pJl 4-a*J.i tiji A> aL^ j t 

Cj j3j3| jl^L (^jl £^V' lllULaC ___!& ^.j^. i ''" n-s AaaAjjVI ^LoiS^/l #■! jgil U^U?* 

. £ai^aj]| JjS j-ill llll ji <aa>2uball ja. j t (jLsl (jLuJa j t ^LaiS^I (jjj ^jjSoa]! j t i_alL^alaJI 
<— sjj*j]| 4la*j»« ^ jjj^laII JjjjS i " n-s _jjm-s*ill DMAIC il^Ull ^AaJluil .iS j 

^Jjill ^Ifl . (jj i ii-s*ill <ii.j-<i 4iUaJI iiSvlg*iinl J^at»a (J iajaaj j i J-^il Jjlaj] lol-rs jjjJaJ ^>J 

i»j ^ill (jjotaall jluus (J^^ j t ii£^g*imvU aJj^aJI 1-i1-ts\I (jjflaJ A«j 4iUall tiC^'hiil AjSI^)^ 
<LsLj ■Ajti.l^ S-^J^j ^JJji-all I^A ^ J . A; ml 'mil AjjL^xa^l i . nil mVI ^l-lklmlj 

t jjJjl^l tjjila ja^I J ja. j Aic Jaia ^^>^ A^LaAaJI ^LoiaVl (Jjlnftll f-l j^JI t ajjSj ^Uail 

t a^J i ■ nl S j c llll^a-all AjuiI > n-s 11 a«.Liayi ^LaJC-l ^jJj AiLja^L nKa 
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(_ia jj ^jc. f.1 j^JI ( ajjSj ^»Uaj <_L>c ^jic. C1l>Lj.i*j 

AjL. CjljaSjj ^Jc 16.5% £L AiUall sliiaJI ^ L^jikj I^A jjmV^ 
^ f.1 jgJI t sjjSj ^»Uaj ^jic Clil n > 0— >**iM (J£^ t>* JS-^ lT^. 50000$ J j^Sj 4£^>jial3 

(Khurshid,2012) Ul jJ ^L^&J *J ^ j 

"Implementation of Six Sigma in Australian Manufacturing Small and Medium 
Enterprises. " 

1 <v>Jio 4iaJI (JJ.lWi AaLaC. jj ClslS jxaII ^aI ^jic. <_fij*j]| j t Clll£jjiall tillj ^jic. 1 n^jm 

2485 4-Jj.ill i'iUiii . cjlSj^l ^ ^jjllliA (jjJajll 4jLa& a^j^JI ^UaM <_W jc- 

. 1 1 1) Aj i tiW ^»^ia ^ jjJaj ^»^fc 
. 1 <\^> J id 4iaJI J j^. Ai^a-al! (_>^aj 
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_J jJLuVl AjcLl^all Clsl£jAll ^ 1 n^jni AjjoJI (JJflaJ (j^ajlxj ^^jl! Cilia jxaII ^»aI i " ifi <\"l (jja. ^gi 

.Lttaajoi AioiiL 4ijst-all (j-aij 
. (jjila^-all A^jLaus t air i ^ 

. jjjiall 4aikl^l AjuUaII - 

^liUI JL^M Uu^ - 
iaJIjL^I 4jc.U,^1I 
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j i AjJ j^Lj <J j^uLall d)l£^>juiJI 1 aadui 4lxA\ (JJ^aJ 1 g qq-s ^jl j3 AjjLaJ <LoiI j^ll dlJ-lC I jjlkl 

. Clll KJXa 11 ojUj 
. -^*n<\\l i in (j-a j (j '.->q-s*i 
. A j i aa dll j\ \\ 'a jj.il! (j-aj (J «ajaaj 

"Six Sigma adds up for Pharma. ": j\ (D'Amore,2006) \+*& ^1 aA±A\ a! jJ\ j 

(j* J-iC ^Jj <iLja^Li j i AjA^lail ai$J SiJaAll 4ua3UJI <Jj.&I 

s^a (jjjWi \ & qjq"s*i (j^y <_s^ ^ j*^ j 'W^ 3 ^qj;Wi j± j t 1 n-^y* A3 > all 1 g'Xla. <_£.Xa 

i—iLud 0.1c ^jij £-?-J^ ^ *">.]'" ^AuJI ^ J"> (S " <_S"^ LS* till 3 ^ ji-s jit <3jjil a.AgJ 

j^ll <L>U> J ja. (jiliill £jl i - n-s <o3UJ Clsli AjjI j^ll <c-l L all 4jj^a jms Ig-aAl 

ijljj] -A ■> jn lji.j^a '-^ ^ gjULaC. ClsL>jk-a 4jj;iiia]| (j-a ^aJI j i ^-lajVI ' "J"^"' (_p3jaaj 

j t AiLkil j t ^tlj^l t »Jl£j ^lijjl j t Generics ^ m^iaJI ^tijj ^ic- <xaJl*S! 4jaialiajl s^. 
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4ja.Lai . L^jb t>«j ^la L$J*S}\ dllcliuoll dljl * ,-il ^gjjl (JSLuLall (j-a SLjla-ojlj AjjJaLajl Ajjlall 
ClulS <JLaC-^/l ^iLaj <JjJaal ^AaJlml j t 4jauj]| i aaj j t J-^l (j- 4 -^Jl <_s-l] ^Jjl J-^l Acliuall 
j i 4all*JI ^Wj^' 1 " L>° (_$^C-Ij^3J ^gja-La jJjjj jjl£ 4_iajI*JI <Lul j.i3l <c.ljj^aj| jaj <jV 
^jLj cLia.lj]l jj j . dilcliuall qa Ia JJ*J 4jjtLa jajJI j t jail ^jjc. ajAall j t ^ > aSl nil £3 jaJI 

Jj 4_ul jOll l_jl£jji]| ^Jfc Jul jail ^gi SiaJ Ja jiuJall 

4 lull ^ju-aJ 

cjlSjjil] ^ajoujoi ^ill jJy\ AoaIUJI 4jj| jJI cjl£jji»]| qa jjjS AiaJ Patent AjSUI (jjiLa. <jUa> 

4jo>aLLaJI aJl=k (j-a .Jjjj La-a £joiI j JjUaj 4jjj^/l liljj ^IHjLj ■»■ 11 ajjij^all j t "Uajoi jxall 4jj| j^ll 

j t ^-LjjVI (_3j'^"i ^jic- Laa^a. J* > ^iVI 4jj| j.AjI C1sI£jjj»jI j t sjojSJI 4_iajI*JI <jj| j.i]| i_jI£jjj»]| (jjj 
j t A jtj'ii adll IgjLlaC. AalLxi j t SuLij 4jjI j^ll l-jI£jjj»]| ^gjc. ^a>J (_$ill ^"^1 (JjjjJI elijjl 

4jli 1 oaajoi 4ioJI (jjflaJ 4jjI j-jjl l1sI£jjj»jI ^a-JJ 4_jl Cl^Ull (_gJJ j . s-l jjj Aa> ^glc A j<nlVnll 

aj^lxa SjLjS ^ijlc ^jJc. I jikLj (jl <J^-"»J y*^l SjIjVI »l » gaC-l j t (jjj 'ijq'nll p.1 jJ-aJI ^jjc. ^ » «*«j 

^gilai jjjT*il (JjujoiIjI] <Sjjj»]| ^LoiSI ^j«\-^ l^-sjnijj j i I^juaLLs jjj»j j ( 1 ^^j^i AjjoJI 

(jiaJj jjl 4£jjiU Ljlxll SjbVI Cja l_i jlkail ^IjiSVI j i f»J^UI (^iUftJI JJJ*jJI UJJ t>3 .4£jjiJ| 
(j-a ^c.^)jI LS^" '*'^l «H j .l^j-a a j^j-all ^utjil! (_3j;ln*ill CjUa-ijl jpjjil j t i_ujJull 4jajjul 

Clil£jjiJl ^gjc. L_ta-J V t ^jxua Ig^J.i^"' ^ l-o-^C- I o^J'" ^ajoJI Aja^j-a] ajoj^Jl JIjI jill 

giU"i i a l^jl j t 4_ul j^ll <C.1 >"H (JSLLa ^faaJ j$J~* "ill (JaJI 1 ^^j"! AjjoJI ^jL jlSk-^/l 4jj| j^ll 

^gic. i . lag ^jll JjLoi jSI (J^a.) ^ (Jj dll aulajl j t CliljUrll i_i jj*3I j i JSLivall ^-1 jjl jJAi 
^j'h ^>*lll A ^ la (JlLa 1 «v>j"i 4,"hnll 4 l^fi (J&ui j ^jJ AiLja^/Lj Ig^lLaJ jjl <jj| j^ll Clll£jjj»ll 

^jJaj "jl <juaJI aIjjW s^a ^£j^ j .JUJI Jjjjj Lean Manufacturing (j^jll 
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< FDA j < :UXo, Uj^i ^1 a^UjVI j < GMP orJI 

CjlSjj^l lie "J\ ^\ AjjjjjJI CjljLlk^l j c R&D JJJ^I J ' C^jll <JU^ 1 oaajoi 
(jl SjjjjJa ^gjc. Clii.Ull ^SjJ j . Ij j^a-a <JI jj CL^\-s (\\\ a^A ^ \ 4jjaJI JjflaJ <_sJ^ 

JjjJaj La£ . ^LoiSI ^^-Ic- Jpjl^ Ajxji^ajll CllULa*JI IjJaioi ^^all Cllljjjijll £jV 

S/la^i J ' *— ^ T JJ' ft ^ J ' l3^>^' < -^ a Cls^/La^a ^ 1 nyu* AlxA\ (JJfiaJ <UaA| Cl^Ull 

CjULac jjmVil 1 aaajoi AiuJI AiXastJI j^ll Merck A^jji ^l^kloil (jnWilt I^A JjI j3 (J Jfc 

j t AaJall Ajlcill (_aj]l£j ^ ajaaj j t (jjLjll <J^l*jll j t Clsl-ialajll Jjijj j t ^J-^ Clil «-ii^SI 
C5^ & J • -J - *^ LS^ J - ^ - ^ (j -4 ■j^l^'ll j c Jjj^jaull A A «\r- Aallati e-^jj (J^a (j- 4 (j^J-^-*^ ' 
V/lfLa Cl^LJI j£i A^jS^\ 4£.li^a ^gi 1 aajjoi AiuJI (JJJ^"' tlF - ^2Lill AjlLall JjI jill IjT.^ 

Cujjla Aalla jc j t d il jJ jj siA L-aaa tlua. SaAlUJi SjjI jJiJl Eli Lilly Igjlr. 

. \ fi^u* 4jjaJI ^l^ijjailj (j j > aaj p jjj^us 160 lA.^jVnl 4 a-jlj jV (jj^- 4 250 

- Pfizer Inc. 

- Merck 

- Amegen Inc. 

- Bristol-Myers Squibb Co. 

- Eli Lilly 
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- Johnson & Johnson 

- Schering-Plough Corp. 

- Abbott Laboratories 

- Wyeth Inc. 

: jlji*j 3i jj (Sharma et al,2011) jjii.L3l (jluJI tlili j 
(jialj "Six Sigma in Pharmaceutical Industry and regulatory Affairs : A review" 

till jloJI ^ji $.1 j^ll Ar-li^a tlll£jjuS jj .iLpjl (jj5a.U3l <_£ jj j . s-l jjoi Aa> ^jic 4 jftjlVnll 
j t Aj^tjjVI t ijlK"ill (jjajiaJj ^^ic Ia-jcLou ^gjll AjjI^VI t-jj]LaiVl j t CjUa^-LaJI ^jiij j^J 

Aajill j 1 4a*jjjiuJI CllUllaLail AJLIIiaII 5JLa> ^JiC 1g*iM-s ^ jl jaLu! £-a 4ajV^j> ^>ll dlLuilall 4aLiujj]| 
jajHj ial Jj* *nll j i ^^V' ' ^UjjI -A nun (jill La» . 2a3l r''n^. . 4jj| j^ll 4c 1 'u 4-JaU3l 

Ajj-jSH (Jj" ■^joiSLIaII -Jjljll IjJaj ^Jjll J^J ■ *-~"' j t ^-tjjVI (j^aSljj £-a jl jjlb 

^ ^ jl j^loiL di j£j is jJI Acli^all jli jii^Ull ISa j j . ^JUJI Generics 3 >"jv>ll 

j^JI j t IgJeliS (_sj-i t>» f^J^ ^J^tjjVI tllULaxlL <Ja*JI jIjaLuiI j i 4jjA3l tllliual jd\ 

j t t_$J*Sl\ tlllcliuollj AjjULa 3x.liuo3l s^J 4jtijjAj1 Aa^ojll jA lilli S-ljJ ' . l.i > 'ill j t IgJ (jjaljAjl 
j-a (J*^ ^jjI jOll till jjJaaJLaiAjl ^tjj] tlAAaC ^JiC tli^Lj.jjull JIa-jV 4ialj^i]| 4 junlVnll till, btej II 

j . tlia jJI liUi ^gi 4jjI jOll Aclu^ll tllbjl jl jL\ jaJI j c 4a^.laj^l a?.La£ll 

<c-tl^a tlil£jjl 1 ^ aaaj jl (j^-aJ ^jjll ^jI jail (j-a Ij^c AjLa ;ll 4ijjJI a^A ^ji yj^Ull (j^ajstioil 
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jA A ibaaj ^jl) 1 4ia»ll Aja^la ^,»,u'i <— a^JI jl dua j 0*1 1 nail jj 1 d-s*i1I — 7 

^.Ikj aA V] Cjlfclluall 4j.ilr.V AjbouiL (jjaa^l i.w,^ laOA ^ill j 4 3.4 DPMO 

. 'LuV^ji ail ClsLauxall S.1 ja> (_£ jioio jj 1 n-s*il ^.Tmll jl^aluil ^gic jq-s t& 
\ giaaj (jl (j^-AJ 'a^jli jjSI (jl jj4A.Ull ' " n~s ROI jl <uj 1 «V I ^gic. ^jUJI jj 1 aaj — 8 

<LajUJI dll jjlS jjll j c aji.Xall ^JLuJI jA Ajj^VI <cli^a Clsl£jji ^gi 1 oaajoi 4iaJI (jjjWi 
■^3^ J • (j j 4 ClsLauiail ja> oJ^jj j 4 ClsLLaxll S#.laS jj 1 aaj jc. 

IjojS Lai jjll 4£^}jiail Ljlxll ojbyi jps i ■ lUaJJ 4j3La]| L-b al£ <\\l s!iA (jj&aj jl (J Jfc j^^Ull 
AioJI (Jj;W'l AaLaC. ^Uvjl <Laj!/UI Jjl _&a1I j 4 Cl)^ uijl ^pSJ J 4 la^L^a j 4 

. 1 > I) 

Clil n > ii-s*ill (JLi.il ^jJj 1 aaju 4jjaJI ^.tu'i il, ua jjjtMI djlAaJ <£jjioll Sj.ifl S-iLlj — 9 

^IjjSI jjila ^all ^Jft"> liljLiu 1 ft">J>n AjjoJI 4_alala j . ClsLLaxll ajjfilal] 

(Jilj ^aLolaII (jj > D^MI ^-">JJ Laa '"^ j^W ^j«\^> (_j^ c - " ■»» jj > aaj II Q^jfi 

,a! j^joi JJ^I jjj^MI ^JU^aJ j 4 A J^iaJI 
aj-iS O-iLlj J^/Li j- 4 (cr"-^)^) J-^ A£.[ij^a ClllSjjial jjjjLgjll jjLjll LiJaj SjLlj — 10 

. s-l j^il jLaVI j 4 4a]l*ill j 4 oJ J^JLj Alla^Lajl j^jI jlWift (jjaaj ^gic CliULaxll 
,1»JI ^jic. jj£jjll ^)jc. CliULa*ll Cliljj^ll <Llajl j j > a&j j 4 4a^.laj^l t ijlKMI (j ajiaj — 11 
j 4 Jjl 4£I^Jjoia1I j 4 4»ajall A <\) 1 ^ «\ll JJC. 4 laJgjVl jpi ■j^.t-i.'ti j 1 i_l JJ*1I (j-a 

. CliUlastll 4ajlajo»j| jj 1 aaj 



: jl jixj (Britz , 2007) Ulj^l AjjLaaluol *a_Jj± ^ j 
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"A Framework for successful implementation in South African firms. " 



ClslSjAll ^-1 jj| t flJla *i ^ 1 4iaJI la (JJjWi <uLa*J i^aC- jUaj jj^Joj ^ L^alAaJluiV 

if 

. (_ajJl£j]( (j^ajiij — 1 
.oJ j^Jl (jj i aaj — 2 

.4£jAll ml *Uu3 a^Ljj — 6 

.L_sjj3ti31 j 4 Jj^aull "I 
.(jjila j^ll 1 <v>J'" 4jjaJI £_£.iLu J I (j^ajC ~ 2 

. Ai^-a jU*-aJ lis j ^jjLLall (Jj i j t _ 3 
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I^^A ^-J^jA j^. jj^alic. <*Jjl XaJJtJ 4jjaJI j i ^1 'it \\ tlli &ja"hnatl 4jLa*JI sIa jl tll^lill jjj ^3 j 

.Ljkll SjbVI f I Jill -1 

. ejljl — 2 

. (jjila ^aII jj^ — 4 

: Jaliail tlilSjj^ll iiii jl j£*J (JjjIuiII <Ja*JI jLLj ^IvVimt jl tli^Ull tJJij 

4jajj| jiaij £»a ^af.!>ljJ tllLlc. j t (—al^Al £jJa j — 2 
(j^aiul <J£] fjWMl j t t_ujjj]| 4jjlfLsj — 3 

. ^Lull 4il£ j t (jlikVI j t ^lajll t_ljLao ^Ail I jlial JlLaJ — 5 

(J aJ > dIj 6 
. til jlaJVI 

. £OAaJI 4jl jjjjows tlla li <ol 1 ft">Jm 4jjoi (jl (jLajJal tlLj j"i tn<n\\ 4il£ jps (jjiJa _a-all 4SjLla — 7 

. A.*!*!*]! (jji JJ-^51 J c ^jlllll j a*l 1 1) all £-JJjJI — 8 

. jjj&JI j t ^j£JI tlUUa -9 
: jl LSI . aaj . J (Olson, 20 10) (JJ*J l-a£ 
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"A Study of the relationships in financial performance , organization size , 
business classification , and program maturity of six sigma systems. " 

dilcUaSlI t allai a ^Jj is*±& J ' t flllai a a£ijJ^\ SjaIojI <1iIjV a£j£ (78) 

tjjJ JaJJJ ^gjll ^-S-AgJ l Ajfcll^a Jjxll j 4 Ajfcll^all 

: La «Lo>l jjJI ejA £tjtjj tlljgjal jii j . AjA^LaJI a-igJ 3 qjl-imlt CllLJalaJI 

jl i A ajalajl (jjj j t 1 fl^J"' 4jjoi ^-alj ^J^aj (jjj 4 v\ i J till j 4JL)lc. jj V — 1 

^cjIjj t 4 jl-slll Ajlu1\ t jjiaull j t JJj£ill t p^ jjjIaII *J^j ' ^ J">/^ J^V^ ' (J^"**^ 

4jjj]aJ till jiui JJC (jjj j t 1 4jjoi ^-alj^ g * <aj (jjJ 4jjL^xi.j tlllj 4iL}lc js> jj V — 3 

. A <\)Vi<\ll 

p^LLa jl i a JaiJI --^ jjj j t 4 a hull Jl-all etaVl jjj ^jjL-mJ tiilj a£Xc. a^. jj V _ 4 

i (Ajoijjj-all tlllS jj^I ^ 17%) f^C-Vun JJaJI pi Saail ^ JUJI 4ulc jA Uui (Ajaijjj-all tlllSjj^l 
tliiL 4\joiI jj]L <1 j-ojIaII a jjt i ^-ill j i 4jajoi jIaII tlllSjjUl ^ji 1 n-^jm AjjoJl 4_ta^la J^nWi 4jjo»j Jjl j 
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CjI£ j&\ & J UallLa ^La^nJI J( S jjjSII (52%) J^lio (48%) 

. Ig-La ojliiluiVI j t 1 nyuii 4iaJI A \y g la (jjjjaul ^^aJI ajoij^all j t -Oajoi jiaJI 

: q\ 1 ^>q"i 1 ill <joi1j^ {Adeyemi , 2005 s ) lSJ^ ^ JJ* » ^>ll Ajcll^all 

'^4« Analysis of Six Sigma at Small VS. Large Manufacturing Companies " 

(18) c^i 

: ^jic. e_aj*jl3 AjfL^Vl SAaJlall 

if 

. \ «\->jiD 4io»ll A \->. g la (JJjWi 4 jUr- jj ^gjll CliL^aall . 1 

if 

. 1 <\->jni AHuA\ A\-\£ la (JJjW"' t *<jlK*i .3 
: JLa I o->j>n 4jjo»11 4j^xal AjJa^JI ( _g j )j£JI Ajcliuall dllS^juoll *ljL 4jjjlLa j 

•GE , HONYWELL , CATERPILLAR , FORD 

^gi 1 <\^> j in AjjoJI 4aa^la (j-nJaij AjLafc ("ig-^t j CliL^aail (jl a\xJj^1\ a!iA ^cjtlj t'Tnj j 

.ukii sjbyi ^ .1 

. (JjnJadll 4aLaC * <J^"l «2 
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A-jC.1 L ClllSjjiall ajJJ^ JjI j3 ' " aaa .13 1 aaojoi AioJI Aj^^ia jl ^jlajll Cluj La£ . <£jjioll •»■ jc 

. IgJJSOj a-lljj .1 
. Igaila^a j t Igj^/LaC. jps Ljaj s-^ljj -2 
.oJ j^Il ^gjl > ^i-sV 1 JaJjJall ^ji jjSjia^a jjila ^al lgi£/tlal .3 

t ajjl£jj Ajjoujlj j . a jn > ,->ll "UcLu^all tlilSjjuall ^gi 1 Ajjoi jAil blluil Ujjt-Laa uj i " n-s 

dll£^}juaJI (jl Cl^Lill <_L^a jj ^33 a jjt i ^11 4jC.li^all ClslSjjioll ^ 1 m 4iaJI Aja^la JjjfLj 

^^■liJI (jjJajll 1 ^ qq-s J ^jll 4jlLa]| Clslj^la]| jps %1 jps (JSI (jjjjajll 4 jUr. ^jjc Jjijj ajjij^all 

la^ 

i_ujJall ^J-iSji «LajvUI j t 6.1 jAa <\11 IaJjI ^a jps ^C. jll ^jic. ^L>JJ 1 4ia»]| Aja^la 

a jj3 l& jL>j| j£-«J <_5^l jj'"^lH £jjLLa ±3C jps <_J1L La-a jjaJa j-all J^^l J^JtSI j 4 1 g jqh 
jpi 1 g j i ajjj^JI <jjjiull j i 4_pLa]| Jjl jaII ajojSJI Clsl£jASI ( i ll*i«\"i jja. ^ a jj* a3 

. jj^aSI Cja ^jlajll ,-»-. j t 1 AjjoiII 4aa^j-a (jj.iWi AjLaC. ^jjjou! ^ jL La <J£ (j aj i ^rs'i 

: jl jiiu (Antony , 2008b) si ja.1 j^I liiaj ^ j 
Reflective practice , can Six Sigma be effectively implemented in SMEs ? " 

4_jU>^U 1 aaJu 4iaJI 4_ta^la] j^jLa-aJI j l qxloji±\£^ I j-a JA*J jJajll ' " '1 g j t <\-^"i ^jjj ( a.l^J 
j l ft JJ* i ^l tlllSjjuoll ^ji Jlii cJ^- 1 ^ 1 AioJI Aja^la (jjflaJ (j^-aJ <_Ja : ^jJtlll Jjljoull ^jJc. 
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dsl£jjill ^gi La. jj-iaj JM^I j c ^ Jj^I <J^-"^ J^JaJ WiM ^jllj £jl -Oa^La £-a fQ^t SjjjSJI 
a jn > ^>\1 Clll£^a]| Jjl Cli^Ull <_5 JJ La£ c La^a> ^^S/l Clsl£^o3l ^ji JlaJI 4j]c. jA Lax a JJ» i ^\\ 

if 

: ^1 joju 4jjL^saloil <xJ (Shahin , 2006) <_S -^s L^jjaaI ijha <_Lal jxl\ lilij 

Comprehensive Framework for Six Sigma Critical Success Factors with an 
Experience in a Developing Country. " 

'. <^A j 4 C^Jil \ 4iuill ^J">(5 ^ -A q;)-»<\tl lIsIjLajoJI ^oi^aj] ClslSjjJu i " il «\ 1T1 

Iran Khodro , Saipa , Bahman Motors , Kerman Motors , Saipa Sazegostar 

A^.j^. <_Lal jfc (10) tjAjJaJJ ClllS^jjiall tillj ^ t j ; iLaUJI ^gic. s-L^sSLoil AjzS)I 260 £OJJ 0° 
4jjoJ| Aja^la (jc aj3 jlall CllUj^l Ajta.!^ (j-a Cl^Ull Ljalj Jl^a jJ 1 AioJl 4ja^la ^3Jjl-i*i ^jic 

: ^^Jj LaS 4»a^-a]| ^jJ <xaAl JJ^^I (j-a <JJ^)-a j i (JJ.i W"^t 

.Ljkll Sjbyi f l>3l j . <£jLLa .3 
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. (jjila j^l-J 1 <JjoJI "U^^ia JaJj . 6 

.^jjj^ill .10 



jjtjiaj Ij^j (Moosa and Sajid , 2010) jl^Ull ^ 
" Critical analysis of Six Sigma implementation . " 

: 4»aJaxa 1 ft^Jm Aiuill 4_ta*g_la Jg.nJaJ A Aaal <J^I j-a 4 run J ja. j Cliaull ^jtii '"'"'J.' 

.A£lt eljj j i <Li.LaJI J^iao jc i_ujJall j t tillj^l ^tjjaijj (jAjJajj : jjj^ajll j 4i^.^ .1 
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• ^JjVl f.\j^\ jj > aSkJ j i ^ j-\ > aij j t 4al j^l i_jjLvj]| jpajJajj : jj * ii-s*ill .5 

: ^JjHoiVI <kj* .6 

f .. .. " 

<Lla>^<JI (jjSj jl ajjjjJall-J db njl <La>j^]| ai& j t (j\nJaiill <_ S3 jj jpajJajj : ^IVllt 41^.^ .7 

(Jj.1 Will .laj dj-laj La Ullc. j t <ajLuJI <JaJj^]| jps 4.1^.^ <j| ^jjj (jl (jfLaJ jj Sjja>VI 

ajajS dll 'n>n-s*i (_3j'q^*ll <jjL>j^! LliLa^^iall j-a ^^A 1 <\^j ui AjjuJI 4ja^la jl ^jjj i"i-\ ill lilA (j^alkj j 
Sjl^VI <_S^ o-^?> Ljj j3 1 . '1 Wl*i j i 4-aJalall ^gi CllLj j*i i a «\ll jps s-lj-lall 4£jLLa (JJjia jc. 

ukii 

(jj ni nil j 4 DMAIC Aa^ia ^IvVinL Clll j-> j~il jpjoiVI lillj (jj'qVll 4-a^SLaJI 4jjL^x^.yi till jj^l 
j t 4j] j j; > i) all (Jasj Jxa CllUlH f.\ jJ-a]| j-a i . ilWn ^jll 0.1 jaJI a^LjS j i ^jjLLall Sjl^V (_J\jta3t 

. (JJjs£ (J-a*JI j t jjiaull Cllljl^-a 

: jljj*j Ajoilj^ (DeRuntz and Meier, 2008) jl^aLlI lSJ^ J*-^ ijW" J 
"/4« evaluative approach to successfully implementing Six Sigma . " 

^■Uvj ^jic. JJJJ ^j3I <_Lil j*1I j»Al .IpavJ ^jjj (Jj^a jjll j t CllLaJalall 1 <v>j"i 4ioJI <ja^la] ^aUII 
j-a Jj^xll ^jifc Xaiu 1 o->j>n 4jjaJI A j-^g 'i«\l ^A.U3I (Jj; Will jl jl!ia.U3l (_5JJ J . (Jj; Will AjLaC. 
<jLaC (_Uiiaj jl a\1 j^joi (J£j j^-aj ' * 'j"- 4-aJalail LjI*JI ojl^VI <J jjjoiaj sjjJuLu (jI*JJ ^jlll <_Lil j*JI 
(jfuu jj^ull oJAa-a j i 4jauJal j 4aauj| jluij J j t_lU»J <-aJalaJI ^ji 1 ft->j>n AioJI Aja^la (jj; Wi 
AjjoiLoiI <_Uil jfc 4ioi ^jjj jl!ia>U3l JLa jj j . X_xLae_^\ SjIjVI Ajl jjjous j-a j t (jj;Wlll <Li.j<a 
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»" «. * * f 

t 1 <\->Jn) 4jjaJI la (JJ.iWn jjAll (Jj2 L *ali> Lsbu&l Ig-lLxJ (jl -4 aJalalS UI*J! Sjl^VI ^^-Ic- uaj 

. (jjila jjsVi . 3 

.4 <\)Vi<\ll A )•>. fi\ jlmj <La.iiJ £JjLLaJI t »jh jJ .5 
.^jiull j C JL^aJ^I CllLLaC. .6 

: (Antony and Banuelas , 2002) jlj^-Ull IaI j=J <£\ > a£U <jJ ^ j 

"Key Ingredients for the effective implementation of Six Sigma . " 

^ 4jfclij^all dllS^juoll ^ji 1 a^Jm 4iaJI Jliill (Jjjaull AjjaiLaiS/l dlUlLiall -^-^J ' 

^^Jc »1 > a&Lail «L»jV 300 £-jjjJJ (jlfi^LJI ^Ifl tlllS^juall liUj 1 "^J"' AiuJI Aj^ia (jjfWj <_£^ 

j l (jjjjjiilll ?.ljXaJI j t j^JI s-lj-Xa ^gj^aiiil AjjUaj^)^!! AjC-li^all ClilSjjioll (j-a J^C. 

Aja^la] ^aUII (JJ.1 Will LtuiLuil !/Lalc (11) 4jaA| (J ' e-l^jjoill <Laj^M <Lak. j t £JjLLall «-lj.Xa 
^J\j]| i_jjjjjJI 4juiI j^ll £utjj ' " ''j; j l 1 in Ajjoi (jc. j3 jla]| i—l^VI (j-a Ia Ji aa ^>J 1 <\-> J m AjjuJI 

J&l ^aAl J&\ JJj*]! 

.Ljkll Sjbyi ^jLla j < ^Ijill .1 
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. <JLacV! Aj^-ul jJjaiL 1 fl>Jm AioJI A )-\ g la -iaJj .3 

if 

. e!/La*Jlj 1 fl^Jm 4ia»]| "U^^ia -laJJ .4 

. IgjUJJ j i 1 g*i*-^l^a j t (jjjooJllI £jjLLa J^£^ -5 

.A jftjlVnll 4 j*i-s*ilt "Uiill .6 

.t-jjjuit .10 

.11 

;jl (Soti et al . , 2010) e>\j^ liiaull \ <i^jm 4iaJl JjjJaJ (-m*- 4 ^ S jjUll CliUoVl tj* j 

"Modeling the enablers of Six Sigma using interpreting structural modeling. " 
Lgi'jc j <. Enablers of Six Sigma a J^iJI 1 « AiuJI 4^$ia jjjJaj cjULa-a jj^il 

^jJaaj ^ jjjaill <Jj3 A-aJalaJI ^ l& j3 jj i . 4-lmLmVI ae.la£JI LlsLiLla Igil ^glc. (jjj^Ull 

1 fl^Jm <lui]t <U^^la (j^fiaJ dil a a Aj^.Ayaj i " 1^. \\\ I A* i Vlgj Uiaj) j i Lg-i3 1 fl^Jm AlLJI 4 j-^ ^ la 

jjoa.U3l ^ jj l_s^J1 11a (jjaaul Jt Interpretive Structural Modeling- ISM ^ j^a&ll 

£-a <_J^sl jxl\ lilij <jiallaJ I ^alS ^aJ t (jj^)^^ (jj-^W^ lI 1 ^ 3 <UjiJI <_W J*^ <J^ 

i 1 ny\ m 4ia»]| A \y g '1 n\ (11) -^-^J <_j4 I jL^a JJ j c 1 ^^Jn' 4iaJI Aja^la ^ 5.I ^ti. A m<\-s 
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Foundational factors (cj1_&^a) <x^h JJjc. -1 
Functional factors 4jaJi j <JJ jc- -2 
Sustainability factors <JJ jc -3 

1 AluJI 4_i^_Lo (J ni-n <Lal.£jail l^.LaJ LiaJl j l 1 AlLJI 4_r^_Lo (JJjWll (d)1 &a*aJI) 

t LoijLa-a (90) *IJ (_g » aSdj "U^aLk »1 1 ^"unl 4ajV \ j i 1 £ (11) AjiaI^aSI 

.UkJI sJiAl Jiill ^Ull jjJ .1 

. (j^ai aaJLaJI i_u j Jjll j3 jj .3 
.4-aJllaJI 4±aUJI 0 jS3l .7 
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. Jj jaiII j3 jj .10 
.A uih'nll 

jj3 jj ^Jj u'Aj^S L^J-*^ jj j 4 UlaJI sjIj^U JUill (J-iUill JJ^ tj' <j^j dlnaiai j 

f -* 

j j^j 1 4ioi ^gi (j^aj^xaJlttll i_jj jjjll jj3 JJ (jl J c 1 ^^J'" AiuJI ^gi (j^aj^xaJLall L_ujjjll 

<j j^a j t t aj£j j t 4_aJaia]| ^ OJ jaJI <_£ jj 1 *i n ^ 1 ?Vi ^gJ j t Aj^jJajjll A jl's'llt 4jjj]| JJ3 JJ 

<JAJJ J ' ^ oJalali sjjj^JI A Wnll 4ilijll s-ljj j t ^jW*ill sLaJj (jjiW jaII 

ap.liSJl jj^a (jljjjj -Lajjlall <Lal*Ji 0 jill j t ^jL-aa.yi jjSijJI £jl j ( <lal*JI 0 jill ^Jjll j^j*-^ J 
. ClsliUjil £-Li.jJjail j t ^<v>l JjjJ j-a j t <Jljti ^Uail <-aJoia]| (Jjuoijj 4-^ jnlb j t A 4jjij]| 

t ^jjjjoJI ClllSjjiall 1 rt-^ju) <luill (jjjfWj <-W J*ll J J-^-j CT^^J ' 'V' 

(j-a Sjjjjoi "Ufclii^a 4£jjJu 468 dllajuo 4-jjl 1 aSij 1 nl <Loi1jjj CI^IjjI alii i " n-s 
<_Uj j*JI (j-a jjjxII JJ-i^J 4joil jjll ClSj jj j t 4jjI jj]| li ^11 ^Ua3 Ig-iu (j-a j Ajcli^all 

jj3 jj j t i_jjjjjll j t ^jW"ilt il^aAl i AjjjjoiJI Clil£jjiall 1 aa-iui <Jjuo1I ^jjjWi ^lajl 4ji.^aJI 
j ^»ljjil j 1 4»ajLaJI ajljill j Ig, > uJjlLa j cLgjjlLjail j clgjl jjl j cLasajoi 4ia»ll ^3 j t jjl j-all 
j i ClllilS-ail ^Uaj j (jjJ jl 1 0*1 1 11b 4jlauluiVt J ' JJJ*J J ' blaJl SjIjVI ^C-J J 4£jULa 

. (jj; Will <^^' L - & jfl jl' (J- 4 ^ f»l j-iJ l!- 4 *^ 1 ft ">J'" ^"^1 l3^J^ ^1)^ J j^l j^JI 
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( Jjujj Ll* (jlaj j (i-uij*Ji < itl-i <i <LjjJV! 4&Llua tllSjJj U\u« 

j^. Clil n maj t _3"q^t*i (jl 1 g j£ «\j I ^>J'" 4J"»JI l3.'^" > *' cs"^ *S3j-^ <c-li^a ClslSjjJu (jl — 1 

j t LliUlLxall AiLUaAll (jjaaj j t ^»l jal^/l ^gic. Lgjj^S a-ibj £-« (_£ jl 1 -^"na a.} j^. ^gic 
t ajjl£j (j^Vi j c Aj^laj^l ajLj ^Jj AiLja^L Aaj^Ou^all 4x-1 L all 4-Jalill ilsUjjjiull 
j i CllULa*JI CllLi.j^-a ^ji 4_jjj*la]| (j iajaaj j l J-^l (j-« -^^1 J ' ^J T j'^ ■"'"'^ ClsLLutJI 
(jjjjB 4»alA t h *il *\ a 1 <r\^u* 4jjaJI (JJfLj (jj^d (j^ (j^-'y -W^ ajj-^l (j-O (J 
Lg^jJal ^»j^UI (j-ajll (J^i^J j i . ~l j ■ ,->tl Clil jjJaaJLoiAll 4jll*i j i aJ j^. (j* aaj (jc 

j t 4a]La i -Loil^a JfLi (J Jfc IgJ AjJa^jl Clil£^»]| (J Jfc a^jlilb lilli J J*^" J ' (jl jjuoVI 

j t (j-a^jall j i Jjl (JjJaSl <_£/liiail j t Clil^kA* 

. Jj^Jall ,_£.la]| 

(Al-Refaie et al ,2013), (SSA ,2012), (Chabukswar et al,201 1), (Nandhakumar et al,201 1) 
(Jernelid and Roan , 2009), (Liu , 2009), (R-Rocha-Lona et al,2013) , (Sharma et al,201 1), 
(Britz , 2007), (Khurshid,2012), (D'Amore,2006) ,(Adeyemi , 2005), (Rome , 2012),( Egan et 
al,2012),( Kumar et al,2008),( Fogarty,2013),( Noni et al,201 1),(2013 < M ±* ),( . ^ 2 U 
2013'^) 

Jaia (jjul IgiLllaJ j i \ <r\^u* 4iaJI ( _ 5 -iiL ajja^VI llll jloJI ^gi Ajj^l <£.li^a Clll£jjJu djt Aj — 2 
j 4 iltsull fLA ^3 La£ 4u*.iiJI j c 4jftjlVnlt ^LoiS/l 1 i-ai <Jj AjaAjjVI ^LaiaVl 
(jjf^aJ £utjj Cls jgjal ^33 (jili.Ull lis j j . <-a^aJI j t dll iuaW j i (JJjjouII j t jj^Jajll 
^jjJI Clil£jjiall ^jl j t lgJ5.li£ a^bj j i aaj (j^-«J 4£jj^I CliULaC. ^o-a^. (jl 1 ^^J") AluJI 
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(Chabukswar et al,201 1), (R-ocha-Lona et al,2013), (Nandhakumar et 
al,2011),(Jiang,2010),(Jernelid and Roan,2009), (Liu , 2009),(D'Amore,2006),( Pavlovic and 
Bozanic , 2013),( Greb,2012),( Charde et al ,2013),( Rome , 2012). 

LgJjajjl jluij <C-Li^a ^ji <_£^a>VI dllc.1 L i_ljLao (j-a 'nq*'h*n (jl j-ill 4x.l L ."ill — 3 

(Moosa and Sajid , 2010), (Jernelid and Roan , 2009), (Britz , 2007),( Johnston , 2003) 

^a^aj) ^Jajoi jlall j t ft jjt ' ajt "Ufcli^all tlllSjjuoll 1 4iaJI 4ja^la (JJjWi AjjlfLsj — 4 

(Antony , 2008b), (Olson,2010) ,(Adeyemi , 2005) 

.Lasajoi AjjoJLj 4ija-all <j-oij • 
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. JJJsuil AjliWI AjulaJl • 

(Khurshid,2012) . ^klJ JL^tfl ^ • 

Jjll j t 4£jLLa : l^La j t 1 aa-lui 4ioi]| (JJ.iWi t^^- OJP^all <_W J*^ (j- 4 >iJ>i*Jl -^J^ — 6 

t 4 j«\jhn\l Ajlaail Ajioll c<LajjLa]| "tLalstJI a jail t (j-aj^xiiail i—ujJull 

1 «v>J") 4iaJI la -iaJJ t (JL-ooVI 4_tajj| jluij c tllLiLull ^Li.jJjoil j l £-a^J JjjJ ^all 

JaJj t £JjLLall *J^j tllljl^a t <JLafc^M 4 j-^ jil jlioilj 1 fl-^Jm Aioill 4 j-^ ^ la -laJJ I f.^Axl\j 
^jJaj jiaws l 4jjjiu]i Jjl ^a-allj 1 Aioill 4ja^la -iaJJ c (jj-ij^aJL 1 ft">J>» 4iaJI la 

(Britz , 2007),(Shahin , 2006),( DeRuntz and Meier,2008),(Antony and Banuelas , 2002), 
(Soti et al . , 2010),(2013<^ « a— S U) ,(2013 « ^1 ). 
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: USL* -1-5 

t a^J . yjjoiaJiil DMAIC ^ij^)^ (^Jc .iLaJc^L lilli j c 1 g ^jll Aj . *i n jll ClsLauia]! Aaj 
j i Agja> c 4joil j^ll <_Js«a ^ji jsJI (jj i ii-s*il 1 AjjoJI (JJfLj AjjlfLaj ■^■^J 

AjoiI j^ll <_)s«a a£jj^1 1 AliaJI ^j^i^'u J^n Lj Clil ALla j3 jj Aa.jJ (JjIjS I^lail ii ft 11 — 2 

AjIjlLuVIj IgJ ^jl > ^i^^/l (Jjl-s*ilt j t Aj] j^/l ClsliLill £-a^J yljjluiVI L_l jLoil ^AaJluil <_£>Lk (j-a 
.lg*V*s i <i (jLojJa j 4 AaJlstAll AiLaC. (Jjg i inl SPSS Vl5 <_gj1 » 1 ^-ali^^lj 

: ^biljiil cjl^Lwaii Jj^t -2-5 

ajjjjuo aS^^ 1992 ^Ui (25/92 ) ^Sj Jyl\ ^ <£\ yft cjUliuall jjjill a£j^ cjlLlJ 

( ** n-s AjjI j^ll ^>*jil t fllla (j-a Lul 1 J* nVlmn 60 ^JJJ J ' f-1 J-^l Ac-li^a Aj^aj^xaia 

AjjI jjjLoi^II ^gjj I^LiLail j t A-a.ii£La Jjjia Jja j aj3 jlall 4jl j^/l j| ^all (JjJaSl (j-a 1 ^ *aJJ ^ jij 
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AjjJ ^ 1 g 7>Vn ^gjll [>a ^^Vl Ajnnll j t jll till j 4jiJa jll tlslgjaJI till <vjW**i j c 4jl j.ill 

(_3^)j^aSI jjJu ^)fi*J j t J j "i.i^l j=u^>3 j t tlslL jxjJoaII ^uoiS : LaA (jL^.tjj| (jLojoiS A^jjiall ^1 . Ajjotaj 
4£^o3l j»J^j J ' -^3 !/Lalc 30 ^1 J^. Ig-J (jAalaJI J^C ^Lu i''"n^ f>^l ajjij^all tlslS^jjiill 

<^LJ j c iLwJI j i ISO 14001 a%3I Sjbj j < ISO 9001 ^j=JI Sjb) 

j c I ^iiLu j c GMP jl^J ^n.nMI cjUjUa J) 5iL^L ISO 18001 a^JI 

. Igjaujj ^gjll 4jjI j^ll till jjJaaojoiAll tlllLual AjSl^a j t jaJI lili I jjJaLa LajLjjS 

: AojIj^I CjUiLL^ii Jj^l U^u. AluJl 4a^_La JjJflj -3-5 

,1^1 ja. (jj>'i-s"il DMAIC ^ij^ 3 tPc- I AiuJI 4j^L*3 AlniaJ tl^Ull UV-I 

tllUa jijJaAll ^tjj] ^jujS (JJjWllI AjlLaC tluj tlua. Jjjjiail <£jjJu 1 ^Vn ^jll AjjI j^3I till ji ?->-s*i i d «\ll 

: £jj&a JaSja -1-3-5 

: Ojjiuil -1-1-3-5 

till ■» j; <%\l j t ^-tuVI -7- i " n-s (j-a 4£jjiai3 Ajjouilj 4-1A&I j!&/I ^jl j-ill ^cHall JjA&J t i-l^J 
. 2011 Ajjui j> ^iViuin <J£ ^ 4-aJHaJ I tliUi^ll J^c. ^jc 4£jjii3l (j A SjSjiaJI tllULnJI J jU'n tltaAJI 

: (1-5) ja j 
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IS 



r c c 6 6 6 

3 3 3 a 3 3 3 3 4 4 4 4 4 4 5 ■ 



:::::::::::::::::: 



Jiilllll 




2011 <iu< jJaaluLa j£ (> 4>1u\l cAAlJ) jjc : (1-5) 

Orientocin j.;->Vuno ja 2011 U-tljj CiIj.^-i.hoII JiSI jl (jjjLJ JLill ^ jjiL 

^LaaJ (j-a 18.30 % (_$l J i ?tn*i 1 1) oil liA (j-a <*3-l 45 ^ '"U^* 1-llUa jajJa-a — (jjjoijjjj jjjl 

jjaiall j$i (Jl^^ J ' 4jjI J-^l t-sli-aVl ' ^ « j- 4 264 ^JUI j t 4Vnoll tlilaiill 

^juoS Sjl.il j c S.i kii >i Clil jn^ o Sjl.il J -4 UJ^*-^W '^J^l^l ^ - ^Jj^II /» > jll 

S.ij^. ^^ic- <^.jaJI (j ajl i ^i-^ II ^aI ^^ic- i flj*Sll (jjjoijjjjjjjl j > > o <\1 4^.jaJI (j r-i'l > II SjauJu 

(jL (^^jJa^dll) jjljjH dlUDaiLa dlJ^ t " i (jjjoiaull ^- jjjIus ^ 1 g jl<~. jj£jjll J' >»->"l > n <\M I^A 
; ,_3lj]| (JSjJuILj At t>t ^^A j ( Jj^. Jg ho ji j t Llal j t f-l J-ill (jj^ 
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< 

k! 







K 





Spiramycin 



(jj^jlLjji j'***' aJj^ (jic 4^j^J( ajjA«Jl j^- 1 i^aJl Sj^ui :(2-5) J^iSl 



jjJa^JjouJl (jjjjL^jll (jjL^ll 4jjoijllj j^JI LS"^ (J ^ ' " J"^ (j^ LS"^" (_3^-^ £ J 

j c Metronidazole jiliUill ji^Ull t> oajall jls-a ^ ( (J _ J Jaj*]l) ^ jjxJ 
jiij j yJ^W j <. j>;-»Vu,)rttl AjlUi (J Jc ^oiUJI a jjjIj] 1 jkj Spiramycine 

^tjllill Cls^gjal 1 " n-s j > >y-,*\ 1 1) ti\\ l^A (j-aljSI ^ (jillUill (ji^LoU jj£jpb IajS 2011 
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(jjaaJj file ^tjlL j 4 ^ai-all gjnt aij 4alafc (_£/Lk 1 g Sjlaj ^^jII (jjjoijjjjjjjl j* ^Imn (j^aljSl 

Spiramycine , : ^ jiliUill (jibLJ jj£ jl jjkjj Li I^j J 

tjjj^Uiil jjjoijjijjjjl j .^Vinu jal ^jla^s u j » »^"' uj^ jj^ • Metronidazole 

: 41<J*A\ Chi 

Spiramycine , : ^ ^jillUill tjij^Ull j^j^ ^ J cjLL^al jaII 

. Metronidazole 

Spiramycine , jj^Uill jjj^Uil jj^jj ^jjil^il u'^j^"' ^ j>U I^a Ui^j 
^gjc t jjjoijjjjjjjl j > i o ^>"i 4jLac aj^Ls a^Ljj i Metronidazole 
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: SjjaJI yjfr 4aj^I o-ajUa^l 
. J oaljal Spiramycine , Metronidazole jiiiUAil jibUll <> <_£ jj^Jj 

: Jjjiil fUacI 

jjjjiH (jjjjjj — (a.i jaJI ^jic. 4jlajll "*ll (J^W cs^U-*^l tlialill • 

P p k , Sigma level , Process Mean , Std . D : * IjS?I ^l>i>» 



JaJjJall "Q^.^ 












7/9/2012 cy 
30/10/2012 J± 


28/8/2012 o- 
6/9/2012 ^ 


21/7/2012 o- 
27/8/2012 ^ 


11/7/2012 o- 
20/7/2012 ^ 



: (3-5) <_&^J ^-a-'-a _>« 
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High level Process Map 
ORIENTOCIN PRODUCTION PROCESS 


Suppliers 


Inputs 


Process 


Outputs 


Customers 


J A AH ■! _ _ll ■ — 

■Jijlfl Hjvul ^ijiuti - 
£ttf! Jii* - 


ioJ L. _ l . . : . - .li 2aS L. it l ■ . M I AM i . -Il 

■Jut rij-i , j^jj 1 4£L& ^ji t<J:uJi ^jUl JIjjji 
i ^j^jdll JljiH Alail 4<dLi jjjfi * Ajdlll 

JpJfQj] J lit.. ^J^Jl li-*J^ 


iilttt! i\ 
. 1 

4uH 

j~lti|j-i.j 






. . _~J . Il .J-.-..tl il » . tl 1 .Kl 

j Lfjjj j ii*H *J L|i* Jl Js 

Iflt^JllJI^^JUl 

jia*. Aiiji ^jjll - 


- j.V jiu . 


OijllfJ - 

£Jji**H ja' - 

£b#i jilt . 


js jjfc i4>a*ii j JtjJi i>yi - 

Juji (j3 -»^*>* j Ifijj j ijLill lul (fii 

lji*i j jui*tt i>* 4ijji (jjjH Aiiu - 
g^jlUJ£ljU»*. 


uliJill (JUJ^ 1 L»* g>i - 
jjkirtjaijjji jidkiudl (jijUJI J 
^tiW! and jjj -jSj* (jjjll >jJu - 


^^jlljiii* - 
»JjaJl 
buall lud - 
^tifil! jii* - 


j^l i j »k~i 1 1 *j J _ 

iAjillJpiiajlljijii - 
gtiill jii* - 


iftidll j4uJl j^UUL^I - 


4idtild jlP Jlujiu jjl CLhjiiU - 


:.l - 

,>ijjjlljlii* - 
iJjaJl 


bull lid - 

oj^'H ■ 

-..V jit . 

t. It L- I ia h .1i - 

oljall >u y jiiu 


Opadiy II Jk* ■ 


\ 

, ' 


u*tl jAiJ-i 




*LuULi ^^■a.^iu jjl ^aC^tiuu ■ 


^jjSjjui* . 
iljall 


gUJKI jiu, - 


^j^uili * LiL PVC 206 ) aHJ^Jji 

iJjii j Ji . . u *1'i i^jjjji i"J U Mi .v * „ 


: . 




UjSlliiii ■ 

^ijijUj/ii* . 
tijili 


^! jii* . 
sijil) UajB jiiij . 






UijSlliid ■ 
iljill 


uifr ^1 tJjLtkll j L*4J^t 4I*J 






jliftl jiia - 
iiijitl JljJl - 

■Lfijili *ui - 

iijlJI jjfc -jli jll juu - 




! 5 


( . 


jiiijiii^j) Jf 1 1 


ijjjSliiij . 
i^-jjjlljiii* - 
tijali 






tujUliid ■ 
^j31! jii* - 

Sljill yfc iiSjll jliii - 






■ 

ijlUll dUiitll 
l,t iiijll jiti* - 



^^jILjjj) juealuiA ^lud. SIPOC hhA n : (3-5) jS-uiil 



: qm\M Al* ja -2-1-3-5 

^Louj ^aJ (j-ijjj-all ji fi^.'iin«\\l ^tiiii jii >iVi 4_iLaaJ (jjji^t ^Ljacl (jjj til jfi uj ^ ^3 ^luijp t .1^ j 
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if iramytin , Metnwiidajde i^i"' 



16- ma* Ji* jjc- j^ 1 ■i-^i 



JfcJjLJJ.jJ j^OKaJ Sjy ^ifiJ» 4_i^Jl iJttjt 



i-up J — 











■ 


#4 







i_ 

T 




^jaujjjuLjjji j'***' 4ju^a jji/iVi AaLud <_jI2Jj talaa - : (4-5) J^iSt 

: kJlA A^UJl -1 

jo^jjijjjj (j-fll jal Spiramycine , Metronidazole jibUll t> JS jj£ J3 
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(j-fll jal ^ Spiramycine , Metronidazole jiftlJ <> J£ jj£ jj ^US 

jin *i ^ (j^jjjjjjjl j i ^IimI sX<uxa1I (JjiLaull 4jLjla ^l^aJiuAj t (JjUiM (_Jj3 (jjjaijjjjjjjl 

: 4±\jlA\ -4 
4±al£ 5jti^ £-tjj) 4j&\jA 

. Jaaa (j^al jal tj-a <ilj^a J£ n=4 : 4jj*3l j*^^ " 

(l-5) J J ' O-^^-aJt llAjLull ^JaiJ lia j CllLoiljail j i 4_jjU_a3l $.1 jaj lilli ^>J 
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NO. 




Spiramycine 




NO. 


Metronidazole 


1 


748983.36 


786282.70 


712326.35 


814105.08 


1 


126.2 


112.42 


118.63 


115.74 


2 


807598.64 


738141.52 


765466.22 


751732.28 


2 


127.6 


118.68 


117.66 


118.57 


3 


738479.7 


872665.88 


843894.75 


711451.47 


3 


121.3 


118.79 


121.33 


123.28 


4 


744493.58 


784198.8 


826338.23 


820743.70 


4 


121 


119.24 


118.5 


119.85 


5 


783988.56 


782783.59 


791388.32 


729955.8 


5 


115.1 


119.71 


118 


113.57 


6 


752702.08 


755035.34 


776623.88 


726349.67 


6 


121.5 


114.02 


119.57 


118.56 


7 


761741.15 


767702.03 


778985.67 


778235.43 


7 


117.6 


118.96 


116.05 


113.79 


8 


709386.50 


746575.48 


810163.70 


745692.22 


8 


114.1 


120.91 


125.25 


130.37 


9 


751653 


777966.39 


759402 


712908 


9 


120.0 


117.79 


120.02 


120.59 


10 


767159.78 


823716.94 


785748.6 


748464.41 


10 


116.5 


113.62 


117.13 


115.5 


11 


837044.65 


736955.62 


790873.70 


782676.26 


11 


115.7 


114.95 


110.16 


115.47 


12 


780268.57 


729363.98 


775379.26 


782816.40 


12 


116.6 


115.21 


120.16 


113.45 


13 


698562.66 


776008.99 


806399.59 


783158.95 


13 


118.0 


116.64 


117.34 


120.16 


14 


781179.10 


809655.57 


796241.47 


731918.01 


14 


112.4 


113.87 


115.27 


121.90 


15 


764158.69 


758325.92 


771724.85 


767534.60 


15 


119.4 


125.75 


116.66 


120.16 


16 


790165.91 


765299.34 


770208.46 


766810.77 


16 


124.7 


113.90 


114.25 


115.99 


17 


745395.20 


756776.40 


770734.25 


765209.28 


17 


116.6 


118.41 


119.46 


113.17 


18 


773001.15 


743832.97 


800763.52 


722869.20 


18 


113.5 


113.24 


113.94 


117.41 


19 


773984.20 


785735.64 


770083.07 


774612.91 


19 


115.5 


114.83 


119.77 


115.88 


20 


744419.41 


776686.56 


818007.63 


803735.24 


20 


121.5 


120.16 


120.16 


116.18 


21 


761741.15 


767702.03 


778985.67 


762737.43 


21 


118.0 


116.64 


117.34 


120.16 


22 


748131.50 


769822.48 


779167.70 


776688.22 


22 


119.4 


125.75 


116.66 


120.16 


23 


743912.78 


777222.94 


785748.6 


748464.41 


23 


115.5 


114.83 


119.77 


115.88 


24 


715232.7 


787426.88 


766404.75 


773443.47 


24 


112.4 


113.87 


115.27 


121.90 


25 


707498.15 


752204.03 


778985.67 


778235.43 


25 


121.5 


114.02 


119.57 


118.56 



JiaiJ lij j Spiramycine , Metronidazole (jjalUall jAiLall qA JaVI ^jla-a ^Lia <_£>Li. ^ dji.UI Jje] : j v^ t 



juoVitl Jja Spiramycine 1^^*11 j <. dilkjoi jlall Xbar/RK' 1 ^ ^.j^ "f* j 

: (5-5) J£\ cPI J US 
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Xbar-R Chart of Spira. unstable IU 
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25 



UCL=818141 



X=769296 



LCL=720450 



Sample 




UCL=152958 



R=67048 



LCL=0 



Sample 



ZJ*i*A\ £jU - £#^il\ JjS Spiramycine _J Xbar/R l**fl : (5-5) Jlifl 

.^L^a-yi JjU'U MiniTab vl5 j^^jj - 1 di^LJI jl^cj : jAj^II 

^^"ud^H (jjufLdlj ^j-aLaJI ^OAaall s-lfcj j i aaJlubail (jialikjl ^gJj lilli <_S j*-^ J ' 'ajK)'"^ 



(6-5) <_&^l ' QjkljuJI i*iVi <A*xl\ 2) AaJ dua. Oj.^ t> Xbar/R -kuJal 
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Xbar-R Chart of Spira. stable IU 
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X=772420 



LCL=754326 



60000 



v 45000 
c 

°7, 30000 



15000 




11 13 15 17 19 21 

Sample 



23 



UCL=56662 



R=2483B 



LCL=0 



ft jkiuJt cjaJ kAa*l\ - frum'W JjS Spiramycine — J Xbar/R iaiUsit 3a jl : (6-5) JluJt 



.^L^a-VI JjU'U MiniTab vl5 jj-^jj ^ iViuL di^LJI jIjcI : jimJ 



(7-5) Jlill ^ ^jja ^ jjnr/il) Jjs Metronidazole —1 Uu^W 4^ j] ^ j 
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Xbar-R Chart of metro, unstable mg 



114- 




~~ i 1 1 1 1 1 1 1 1 1 1 r~ 
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Sample 



Sample 




UCL=122.98 



X=117.93 



LCL = 112.89 



UCL=15,B1 



R=6.93 



LCL=0 



S jku-JI £jU - JjS Metronidazole — J Xbar/R 4a jJ : (7-5) JiAfl 

.^L^^yi JjU'U MiniTab vl5 jj-^jj - 1 ^ di^LJI Jj&j : jimJ 



^■^JjoiaII (JjU^aIL (j-aLaJI £OAau]| £.lfc j ji ;-i^.*h*i<\\l (jJaliajl lilli <_S3*^ J ' 'OK)'"^ 

j] ^J-uj a-ilcj j i A mil ailA dlljLlJ ' '"'^ ^sJ .iaS lil ■^J-^ J' iaaJluiAjl JjjauaiAJ ^xaaall elc-j 

Xbar/R Jo^l 
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Xbar-R Chart of Metro, stable mg 
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UCL=14.71 



R=6.45 



LCL=0 



Sample 



ft jkiuJt cjaJ Aji»*Jt - &u nt'fl JjS Metronidazole —2 Xbar/R Wait 4a ji : (8-5) JSAJI 

.^L^a-VI JjU'U MiniTab vl5 jj-^jj - 1 ^'■■■1; diaLlI jl^cl : jv^J 

: J^l -3-1-3-5 

^1) jjll (J Jc (4-4) J (3-4) j^aJI j-a ^utjill j i ^Laj&'il J^-a jjJaaioiAll 

^yiyajit fLyaa.Vt ^IjIIuAj &w ni'W JjS Metronidazole ^ULu JJaJ : (2-5)JjJaJl 



Variable H H* Hean SE Mean StDev Minimum Ql Median 

Metro, stable 96 0 117.74 0.341 3.35 110.16 115.27 117.67 

Variable Q3 Maximum 

Metro, stable mg 119.97 127.63 



.^L^a-VI JjU'U MiniTab v!5 g-^jjj - 1 ^'■■■1; di»Lll Jjel : jimJ 
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^^iyajit f.Lyaa.Vt ^IjIIuAj ^jniVifl JjS Spiramycine ^ULu JjlaJ : (3-5)Jj^aJt 

Variable N N* Mean SE Mean StDev Minimum Ql Median 

Spira. stable IU 96 0 768365 2816 27587 698563 749651 770471 

Variable Q3 Maximum 

Spira. stable IU 783073 837045 

.^U^-sVl JjU'U MiniTab vl5 j^Ijjj J.iiiJj di^LJI Jj&j : jimJ 



Metronidazole , jjji-J <jJ <> cjl_u*ll cjUUl Normality test ^Jail jLikl *l jaJ ^ US 

: LujSj ^tjjMI ^jjjjII (J-jjj djbkJI "jt j ' Spiramycine 

Probability Plot of Metro, stable mg 

Normal 



99.9 



C 

v 

O. 




Mean 


117.7 


StDsv 


3.345 


N 


96 


AD 


0.660 


P-Value 


0.082 



110 



115 



120 



125 



130 



Metro, stable mg 



Osu-aiJl JjS Metronidazole <> ^LL*Jt i^ULuJ Normality test : (9-5) JlAll 



.^1 i^i->VI JjU'U MiniTab v!5 jj-^jj ^ iViuL di^LJI jIjc] : jimJ 
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Probability Plot of Spira. stable IU 

Normal 



99.9 



C 




Mean 


768365 


StDev 


27587 


N 


96 


AD 


0.695 


P-Value 


0.068 



700000 750000 800000 

Spira. stable IU 



850000 



Ca**j& JjS Spiramycine <> cjLL*Jt ^ULui Normality test : (10-5) JlAll 

.^1 . a^VI JjU'U MiniTab vl5 j^Ijjj - 1 ^ distill jIjcI : jimJ 

Spiramycine t> <_£ <_M t> u^ 5 ^ 4jL»JI Sj.iL> Juki ^ lilij 

: Metronidazole j 

Process Capability of Spira. stable IU 



Process Data 


LSL 


697410 


Target 


774900 


USL 


852390 


Sample Mean 


768365 


Sample N 


96 


StDev (Within) 


29076 


StDev(Overall) 


27587.2 




Within 

Overall 



Potential (Within) Capability 
Z. Bench 2.35 
Z.LSL 2.44 
Z.USL 2.89 
Cpk 0.81 



Overall Capability 
Z, Bench 2.50 
Z.LSL 2,57 
Z.USL 3,05 
Ppk 0,06 
Cpm 0,91 



^ jf* _sf> ^ ^ _jS> .sP ^ 
cS> oS* c$* c?* cS^ 

^ ^ ^ ^ ^ ^ <$> ^ 



Q\> JjS Spiramycine Cy» Process Capability Analysis Ajia*Jt SjjI« JjIsj : (11-5) JluJt 



■ ^JU^'.VI JjU'U MiniTab v!5 j^Ijjj - 1 dj^Ull i^cl : jimJ 
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: La Uaa ft II liA jgiij 

768365 IU : 

P P k : 0.86 <aL«il *bl j^>a - 

2.57 Sigma — j 4jL»JI - 

27587.2 : ^1 ^ jU*JI U.I jauVl - 



Process Capability of Metro, stable mg 



Process Data 


LSL 


112.5 


Target 


125 


USL 


137.5 


Sample Mean 


117.737 


Sample N 


96 


StDevfWithin) 


3.1323 


StDevtpverall) 


3.34519 



USL 




112 116 120 124 128 132 136 



Within 

Overall 



Potential (Within) Capability 


Z, Bench 


1.57 


Z.LSL 


1.57 


Z.USL 


6.31 


cpk 


0.56 


Overall Capability 


Z, Bench 


1.57 


Z.LSL 


1.57 


Z.USL 


5.91 


Ppk 


0.52 


Cpm 


0.52 



Jjii Metronidazole <> Process Capability Analysis <Aa*1\ i jjLa JJaJ : (12-5) JiuJI 



.^L^^VI JjU'U MiniTab vl5 j^Ijjj - 1 ^' di^Ull i^cl : jimJ 
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: La Uaa ft II liA jgiij 
Jojoi jla]| tliiL <"n-s JJJ^ <J^-"^ tlllL-al jdl ^^Vl -l^JI J^j "ULoxll Jajui jia £^3^ ~~ 

117.737 mg : 

P P k : 0.52 <aLa*ll *bl j^>a <*ja - 

1.57 Sigma — j ^L*M - 

3.34519 : ^Kll ^ jU*JI U.I jauVI - 

(jjjoijjjjjjl j i ^iVliiin (j /ill » ail (jJJ^LaJI JJ^JJ i_3j'^"' 4 K ni ftl Sjj^aJI t—lLboi^/l ij^J <— S-ig-J J 

Sajaa ft) jjVI J ' ' ■ n mil SaJaa ft f-Liuj j (JJjall s-LiacI <SjLLaj <_gjAi t i i 4 nik ^aJ (j^aljSI 

: AKioftll aJc& AjjoujjII djl,n..)ftll SJialia tluj dua (13-5)<_&^l ^ cHf* ^ ft mil f -.hr. 
J£3 4,'^ftftll <jji=JI l_iLu^I oj^j j t cjVVI - JasJI - c^M^ ^ j-^ - uj^IaII 

A *S ft i oil ^hr. LJai> ft IgjJajC. j t I g ftjlVn (j-a j t j£ill 4jLLa»]| Clll nmftll (j-a ^gjaUJj i ■ )hno 

: (13-5) 
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V \ \ \ 



, . , , / // 

'' ' . . // \ 




\ \ \ 



,f 

/// 




iu.jjXail AMAall AjjiaJI ljUu&I JjJaaJ jH\ j t LkLa: (13-5) <Jl&l 

.«Lui jj^iJI 3 K £i all 31a1a all i_jLijjVI JJ^aj] 3 i aj all yjAill > i.^ull 3 uila ^jljj J] bl Tunl iliaiJI : ji^all 

; j <joi jj-Xoll A K uj oil <J i nnj <jjia. i . ilunl 4jujI Al-laJ (Jjj^jall (J^l"*> j 

. ji ^-iVimoll (_s-l^l J jiall tlAj J^-« ^ J^ 3 — 1 

. j> ?rs"linflll LS li.lall JJ^JI dllj j£-a Jala till ^^C. ~2 
. jxixaJLouill f^l^ -ill J jJall tlllj Jala J i nl i in — 3 
. ji^Viiiioll (Ja.WI JjJall l— lU J^-a kkl ^aVVliiioll Ja,tLall\JVloll jLS ~4 

:<>Miaull 41*. ja -4-1-3-5 

(J -lkUI Jjlall JJ i >y<\ 4j1a*J -kfjjJ <K in oil A hjajMi AoaaI 4jJ&^I 4\jjiaJI t_lLbaiVI jj^ Ijkj 
(jjLalaJI I^j^Jj ^all A I^i'iViVI (J i d1 i in (jJA) laJaa o ?.Ljljl ^ Sak (jjjoijjjjjjjl ji ;-iViino Q^ahjS^ 
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: (14-5) 

• ■ 



> 

Wj »jl 30mesh Jas ,J» is* ,j* f Lactose Mono Hyd. , 


Croscarmellose Na , Corn Starch , Metronidazol : :i % 




i 


!.*->. v 16mesh ^ Lactose Mono Hyd. , Croscarmellose Na , Corn Starch , Metronidazol : :-J. ^ 


\ 




j,Bf ik If j* y, d^- jdo-s je. ( Spiramycin oX <o ?J li ^ J'X) \:> 16mesh ^ Spiramycin ? > 
, Lo-.j jji ifimesh >^ js- k*d ^ ydj k*£l *« jCsda IW-jfyj-t &; Ai a*; g Spiramycin ^tf 


V 


■> 




, — s 


i » 

jju^j ikui& ^jlijj hh^A : (14-5) JluJt 



(jjjoijjjj j j jl j i ^-iVhnrt (j-aljSV JJ^*^ Jj 4_iLaC 4 Sajuul <Jj.}*jj Jjj^)^! 

'"n^> ' " JJ^l j 4 ' ■ 1 ; i nil" (Jjl's'i (j-a l^alj <Jj^a Jjil J>J <_jJ^ «U£jjLalJ <Jj^aJI L_iljjaiVI <LaJU-a jliScVlj 
( _ s ic. dllj jfLall Jaik (Jmlnn j 1 g l-iK Clsl^ j t Jjiall dllj Aj^?^ ^J^ 3 cJ^-^ ^ 

: (15-5) (J^l ^ AjLuJI SJj^aJI <JajiuSU ^giajj Salaa * f.Liuj J»j j t A alia «JI Ja-liall 
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AjSj^j 30mesh J^i« ^ W Lactose Mono Hyd. , Croscarmellose Na , Corn Starch : j'j* 31 i>j 



16mesh 



*\j*>*j 30m esh 



Metronidazole 



) sja. 1 6 mesh J-^^ (1:1) -4-4; Metronidazol ^(Lactose Mono Hyd. . Croscarnr.elloEe Na . Corn Starch) t t >- 



SiL-iji^jJ lftmesh- J^J^ (1:1) Spiramycin ** ji- 



j=- j *hJ- Ji j?-^' gjj* 3 ' ^J* 5 



(jjoij <Jjia jj-a j t (juLjall Ai^ ^ lajLuo l^al laJj . il l (Jill (JjoUSjI 
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NO. 




Spiramycine 




NO. 


Metronidazole 


1 


791172.9 


763853.35 


770842.58 


785748.6 


1 


129.3 


123.12 


122.5 


121.37 


2 


785121.75 


773079.26 


774854.42 


795047.4 


2 


122.2 


122.5 


126.37 


126.5 


3 


755766.25 


761008.78 


773069.07 


791553.30 


3 


129.2 


128.2 


124.87 


123.37 


4 


755865.85 


778774.5 


768514.87 


738479.7 


4 


126.5 


124.4 


120.87 


123.37 


5 


753096.60 


771215.23 


784198.8 


764972.63 


5 


126.2 


120.91 


114.5 


115.3 


6 


764048.74 


747003.6 


729770.30 


780767.82 


6 


124.8 


121.62 


125.5 


125.87 


7 


768585.66 


746228.7 


766477.22 


759842.83 


7 


124.9 


123.45 


122.62 


122.17 


8 


784198.8 


742354.2 


774125.1 


776348.34 


8 


125.9 


118.4 


119.66 


123.01 


9 


754243.98 


756644.19 


805896.31 


758072.35 


9 


123.8 


123.62 


124.76 


124.03 


10 


756568.03 


784198.8 


753977.7 


753202.8 


10 


124.8 


121.28 


121.63 


124.55 


11 


723989.07 


806998.40 


803571.3 


829852.51 


11 


122.8 


122.9 


122.12 


125.77 


12 


779549.4 


777224.7 


794272.5 


770900.84 


12 


122.6 


123.4 


121.8 


123.28 


13 


791841.60 


748553.4 


763276.5 


764972.63 


13 


123 


122.23 


124.86 


124.15 


14 


760845.60 


770250.6 


801246.6 


764972.63 


14 


122.3 


121.83 


128.02 


126.5 


15 


785121.75 


749328.3 


800471.7 


755402.84 


15 


122.1 


124.63 


117.2 


123.1 


16 


769741.98 


799696.8 


772863.94 


765821.35 


16 


122.5 


123.87 


126.62 


126.87 


17 


763276.5 


770250.6 


760176.9 


757223.63 


17 


127.2 


124.37 


123.57 


121.87 


18 


760836.66 


784198.8 


750979.22 


768700.8 


18 


127.4 


127.67 


127.75 


127.87 


19 


764317.03 


776682.27 


758231.80 


752648.90 


19 


122.8 


124.02 


123.63 


121.62 


20 


773301.64 


743904 


763093.58 


788437.48 


20 


125.3 


124.86 


121.67 


127.63 


21 


785121.75 


773079.26 


788073.3 


763151.84 


21 


121.5 


123.33 


124.04 


125.65 


22 


777372.75 


764593.83 


789623.1 


763151.84 


22 


122.7 


124.15 


124.11 


127.02 


23 


767733.62 


772575.3 


761729.27 


776348.34 


23 


127.3 


125.91 


124.62 


119 


24 


760836.66 


755711.86 


769475.7 


759842.83 


24 


118.8 


121.55 


124.23 


125.73 


25 


780324.3 


761998.99 


776449.8 


752648.90 


25 


125.9 


124.2 


119.16 


119.62 



liaj Spiramycine , Metronidazole ££aUI qa qA J&l cij^ t> &AA\ : j v^ l 

: ^lill Jlill L£ j^Lill Metronidazole —1 kuJJ jl ^ j 



Xbar-R Chart of Metro, unstable 




UCL=127.542 



X=123.711 



LCL=1 19.880 



Sample 



S jkiuJt £jU hL*l\ - j«j Metronidazole -1 Xbar/R Ja**fl : (16-5) Jlill 

.^L^a-VI JjU'U MiniTab vl5 ^Ijjj - 1 diaLlI JjcI : jimJ 
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^gjj La-a ji (j^aljSl i ^AaJiubaJI (jjufLalL (j^aLaJl ^OAaall s-lc j jj^aaajawdl 



OA. Jj^a. (j-a Xbcir/R IxijJal] jl f-^J S^icj J ' (j/rnrll (jijlA i-IiLjUj <_fiia> ^>J lil -^J-^ (j-a 



Xbar-R Chart of Metro, stable 



128 




11 13 
Sample 



UCL= 127,402 



X = 123,742 



LCL = 120.083 



10.0 



c 7.5 



a 5-0 
E 

m 2.5 



0.0 




— I 1 1 1 1 1 

11 13 15 17 19 21 



Sample 



— r - 

23 



UCL=11.46 



R=5.02 



LCL=0 



S jkuJt cjau hL*l\ - <>-a^t Jsu Metronidazole — S Xbar/R LiUsit : (17-5) Jliit 



.^U^.'.VI JjU'U MiniTab vl5 j^^jj fljajuL djiLJI Jjcl : jv^l 
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^gJtill Jiill ^gi U£ jj.n^ll ±3u Spiramycine — 5 kjjjafl aa. j3 *»j j 



Xbar-R Chart of Spira. unstable IU 



790000 ■ 



§ 780000- 

Oj 

Z 

m 770000- 

Q. 

ra 760000- 
m 

750000 - 




I 

11 



— r~ 
13 



15 



— r~ 

17 



i 1 1 r~ 

19 21 23 25 



UCL =796237 



X =769857 



LCL=743476 



Sample 



100000 




UCL =82609 



R =362 12 



LCL=0 



Sample 



SjkuJt £jU 4M*1\ - ca^aSSi j*j Spiramycine — J Xbar/R '^jl : (18-5) JiAfl 

.^1 . a^VI JjU'U MiniTab vl5 j^Ijjj - 1 ^ di^LJI jIjcI : jimJ 

^AaJluiAil (JjU^aIL (j-aLaJ! ^xaaall s-lc-j j* <aaJiubaJI (jjalikjl ^gJj lilli <_£ jxj j t o^LjjuJI 

: S jkuJ Cj^j <jL»*3I Cars* (j* Xbar/R J=u^l 
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Xbar-R Chart of spira. stable IU 



790000 



= 780000' 
ai 

a 770000- 

□. 

E 

5 760000' 



750000 ■ 




— I 1 — 

11 13 
Sample 



— i — 

15 



— I - 

17 



— I — 

19 



21 



— I 

23 



UCL=791847 



X=768971 



LCL= 746096 



80000 ■ 



„, 60000- 

Oi 
c 

(0 

°T 40000- 

_ 

B. 

E 

w 20000- 



^7 




— i 1 1 1 1 r~ 

11 13 15 17 19 21 



— r~ 
23 



UCL=71634 



R=31401 



LCL=0 



S jktuJ) cjau Ajla*it - <>*aaJt j*j Spiramycine —J Xbar/R Jaj*2aS : (19-5) Jlifl 

.^U^-sVl JjU'U MiniTab vl5 j-Ijjj j»l ly^U di^LJI Jj&j : jimJ 

: Jl^l > (6-4) j (5-4) 



^jiyajii f.Luaa.Vt ajmViti Jau Metronidazole ^Ujc ^ULu JjJaJ : (5-5)Jj^aJt 



Variable N M* Mean SE Mean StDev Minimum Ql Median Q3 

Metro. _stable 92 0 123.74 0.248 2.38 117.20 122.24 123.86 125.20 

Variable Maximum 

Metro, stable 129.30 



JjU'U MiniTab v!5 jj-^jj ?\ iViuL di^LJI jIjc] : jimJ 
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f Lyaa.Vt ^AklujL ^jinVifl jsu Spiramycinc cjLLc cjLitu JJaJ : (6-4)JjAvJi 

Variable N N* Mean SE Mean StDev Minimum Ql Median 

spira. stable IU 96 0 768971 1520 14897 729770 7S863S 768124 

Variable Q3 Maximum 

spira. stable IU 778424 805896 

.^L^a-VI JjU'U MiniTab vl5 j^Ijjj - 1 ^'■■-l.' di^LJI jIjc] : jimJ 

j Metronidazole , Spiramycine <jJ <> cj1_n*Jl cjULul Normality test ^ j 



Probability Plot of Metro._stable 

Normal 
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Mean 


123.7 


StDev 


2.378 


N 


92 


AD 


0.258 


P-Value 


0.712 



115.0 117.5 120.0 122.5 125.0 

Metro, stable 



127.5 



130.0 



132.5 



d)jnr>Mt jju Metronidazole <> cjULui Normality test : (20-5) JluJt 



.^K^.'.Vl JjU'U MiniTab v!5 jj-^jj - 1 ^"■■■■1; di^LJI jIjcI : jimJ 
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Probability Plot of spira. stable IU 

Normal 



99.9 



C 
V 

V 
0. 




Mean 


768971 


StDev 


14B97 


N 


96 


AD 


0.365 


P-Value 


0.430 



720000 740000 700000 7S0000 800000 820000 

spira. stable IU 

iijmViti jju Spiramycine <> AtihA Normality test : (21-5) JiuJt 

.^L^^yi JjU'U MiniTab vl5 j^Ijjj - 1 ^' diaiJI i^cl : jimJ 

j Spiramycine t> <_£ <J^ a- 4 jjmVill 4ala*ll ajiLa JjU' ^ ^ ^ 

: Metronidazole 

Process Capability of spira. stable IU 



LSL 



Process Data 


LSL 


697410 


Target 


774900 


USL 


852390 


Sample Mean 


76S971 


Sample N 


96 


StDev(Within) 


15250.4 


StDev (Overall) 


14S97.3 



Target 



USL 




i n 1 -] 1 r 



— Within 
- Overall 



Potential (Within) Capability 


Z, Bench 


4.69 


Z.LSL 


4.69 


Z.USL 


5.47 


Cpk 


1,56 


Overall Capability 


Z, Bench 


4.30 


Z.LSL 


4.80 


I. USL 


5.60 


Ppk 


1.60 


Cpm 


1,61 



700000 725000 750000 775000 800000 825000 850000 



£)u j*j Spiramycine J^l <> 4ji«x!t » jjLa JjlaJ : (22-5) JluJt 

.^jL^VI JjU'U MiniTab v!5 j^Ijjj - 1 ^' di^Ull i^cl : jimJ 
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: La Uaa ft 11 liA jgiij 

768971 IU : ^La^l 

Ppk : 1.60 AaLaxll *bl j^>4 4-<ua - 

4.80 Sigma — j 4jL»JI - 
14897.3 : ^1 ^ jU*JI U.I j^VI - 



Process Capability of Metro. _stable 



Process Data 


LSL 


112.5 


Target 


125 


USL 


137.5 


Sample Mean 


123.742 


Sample N 


92 


StDev(Within) 


2.43964 


StDev(Overall) 


2.37835 




Within 

Overall 



Potential (Within) Capability 


Z.Bench 


4.S1 


Z.LSL 


4.61 


Z.USL 


5.64 


Cpk 


1.54 


Overall Capability 


Z.Bench 


4.73 


Z.LSL 


4.73 


Z.USL 


5.78 


Ppk 


1.58 


Cpm 


1.55 



Qu-aill j*j Metronidazole <> i JjlaJ : (23-5) JiAll 



.^1 i^i->VI JjU'U MiniTab vl5 j^Ljjj - 1 di^LJI JjcI : jimJ 



: (jJj La kka a II liA jg hi 
"UuS CliiL dua <J^-"^ tliLL-al j-all AjftmVI <Uua]| (j-a <jI jjSI j t "ULoxll Jajoi jla (j* aaj - 



123.744 mg : ^L-aJ ^ jUl 

Ppk : 1.58 AaLaxll *bl 4-<ua - 
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4. 73 Sigma — j ajL*JI *bl - 
2.37835 : $ til - 

.sJju j ( iju ntl II Jj3 Aaiaxll f |j) £alj*ij^ : (7-5) Jj^it 



Metronidazole 


Spiramycine 




St.D 


Ppk 


Sigma 
level 


Process Mean 
(mg) 


St.D 


Ppk 


Sigma 
level 


Process Mean 
(IU) 


Before 


3 . 34519 


0. 52 


1.57 


117.737 


27587 . 2 


0.86 


2.57 


768365 


After 


2 . 37835 


1 . 58 


4.73 


123.742 


14897 . 3 


1.60 


4.80 


768971 



: ku^l 41* -5-1-3-5 

Lu3 j cA-a£>Ldl L_S j^^l j3 JJ I jJaj DMAIC 3 v>g'i« JafJall Aia.j* \1Vn.1 lii^bll 

: a£jjoJI a j 'it, ft II ^LoiaS/l j t AjUt.1I ^jJc ^jj^jlSlI <Jja (j^ LysLajj i . i-^j ^Sll 4 Vno'iSf I 

: (jjjoijljjjjjl jjJaaajoi* jjjJaao AjlaC Jjjtj j djjAaj — 1 
^j'u aij AjlaC. Jjjtj j ^jJc. A-aj!>UI LlL>L.i*j]| f-lj^j ' . v>j 4 j * n-s ft II AjLucII ^l-lklml ^tjjoijj ( a^J 

14QF-19 frjiuaiM s jU-J a^U j 

WI 14 -03/02 a-L^I 

.^J^» i (J^ »".' I (S ^. 1 ^ > "' AjLastll ^.It, io ft 4 _ s -lc (Jgi>nj ^^£1 
; SjjAaJI AjLutJI ^I'lVunl l _JiC (jjl ftU.ll ujjJj- 2 
j^jll j»^C- j ' l3^^ L&"4 -A li n-s ft II ALjJall ^l-lklujl ^JiC (jjl ftlrll ^j^-ll l_ uj^jll j»J^3J ^t j'ij 
.Ajiaxll ^bl ALaaJj £j (jill jj . *i Vill jj jJjolo Jaia. ^jj ^^£1 (JajJI 4 nuvill AL^Lll 
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: aJjOaJl 4JL*1\ iiiij AjSIj* -3 

jA La£ aJj^aJI <Ja*JI CllLajLtL (jjLalaJI ^IjP^ (j- 4 ^"iN A-jLaaj] LSJJ^ (_3^^ ^^J^j CS*^ 

jjfc ajJaojJI i*iVi 4jL»JI ^Ifc JiliJI jX-bar/R Uu'^W cjU>jl ^hVi..L 4aLa*31 *tat aA\ja 

jill CjlcLLuali Jj*ifl 4£>i <^ Ua^uj aIuJI ^La^la JjjJaj 421 j2 -2-3-5 

QyiW * ail (jjj^Lttll (j-a <J£ JJ^JJ i " i-s J * ^-il i " n-s (<Ul»i]| ^all (j-a (j^l jSVI <_S a ) 

A \\ Jojoi jlLa ^ijjl -iSS . \ flg 3 <n <Jfl] AjuuiHj i " i <\ t /-h _o-ail A.\ <u hV 1 "Uuall (j-a LjS JJ^I j i >i Vl i a <\\1 

768365 IU t> j ' Metronidazole — S 123.742 mg 117.737mg <> 

. Spiramycine -J 768971 IU 

(jjj^Lall <jjo»jHj t jjjaijjujjjjl ji ^1»in ^ji^aj AaLafc CliLi.^p^a ^jj;!*!^]! (j iajaaj — 2 

j t AaLaxll ^ ajj^all <J*| j*13 (JjS^ll Jj-iaall <_£>Lk tj- 4 ' j > <aaj > a (j-aljSl ^ jjiijlstajl 

(jJ] 3.35 t> Metronidazole jj^jj ^ l^Jt*-^ (-ilja^Vl <-aja c^Jaikjl tii^ IgJajjJa 
(jll 27587.2 t> Spiramycine jj£ jj ^ ^ jU*-^l j^^l t-bJaikj l ^ 2.38 

. 14897.3 

jlo^j j i P pk= 1.58 u^ull ^ J j t jax^jll P pk = 0.52 : Metronidazole 

- 146- 



A \\(\r\\ sJ.ll jjJujps Lai i (jjUaaull 4.73 J] (jj » 'i"s*llt <J^ 1.57 4jLa*ll 1 aaajgJI (_g j*l i a 

J) jjmV^ j i jjjooull P pk = 0.86 : u 1 ^ ^ Spiramycine j^j^ ^u*ilL 

. (jj > ii-s*ill .Axj 4.80 (jj ' n"s"ilt cJjS 2.57 (j-« AjLaxll La^UjaJl (_£ jluws (j* aau j t Ppj c = l .60 

• (jillUill jij^Lall (j-a (j^a 
. ajj-lll (j-«j (jLwakil A ajgjS .laJ jll ^ jJI dllai^ll (j/s J^C. ^tjj] (jlfLsVL ^- n «nl — 5 

(jillUill (jjJ^Lall (j-a ji a^ludl (_ya\ jSI (_£ j*i-s ^J.^*i; 4 * A \\ (Jjiaall 4 SajuojS/ 4^a>LaJI (j iajaaj — 6 
(jj mSkj \l <ia>j-a IgiLiLj SJjAaJI jjjJaaall AijjJa Ajaaa (jjUaaall A ajgj 

^■lajj <J^i j-a <_£>La> (Jjl-s"lll Si ji.La]| ClsLuxll J^C. (jJajiaJj LfLa-a li ^-il i " n-s jSill <IAjo»]| 

(jVit jl J Cfi- 1 " ^ (_S J-^ (jjLaUJI (j-a Jj^*J1 (_J^J SJjLluII 4£.Li]| JJJ*J — 7 

. lgj-a (^^aliuil «. ( _ 5 juS <_L}C (j^-aj V J ' f'&^J L-luia ^ j-al Ia jj^ h ^jV ' a-l^aJI ClL/lfLoi-a 

ClL>l£oLai] 4jjiaJI L-lUjoiVl J _aj^a jJI Jc aj^ill ^»^fc j t ajfaJl J ' (_^^aJI ^jic- I^LaJC-l 

j t ^jL>Ljli.l ^3 J!>Li. (j-a (^jjJaj-al!) j^ll ^iLall (jjJjLgjll ?!>La*J! Jfc ^»LajA^/l JJ^JJ — 9 
dlLLuat jdl <LUa-a]| (Jjiaaj f-lij^^l j t <i£-a-a ja> ^jiclj 1 Ij'q^M ^.r i nil j t ALj-a 
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(j-a ^jJ jVI J JJ*4 ^-4joU j^ll dllcllk^ail JjjASI 1 <v>j"i 4iaJI (Jj.iWi £Cjllj (jj 

"f 

»" f "f 

: <Lulj.iJl Cjl&l usiW AS jJu 1 ayimi 41uA\ A \yQ ia (Jjjhl Cjlijs-* -3-3-5 

i \ fl->j>n Aiui p jjjiuJ <Laj!/UI (_>uUa3l j t <jjl«-all CllULa*j tlla.U3l ^gic i»_±a. jj lil t l$jj.ia 

(jjlla^a J ja> j I jJaj (jj^juoll ^1 j^. ^HloSl ^JiC djA.UH IaI ^jll (JjiLiSII ClsUloC. 

Jjt, nil ^jifc (jOAjlill 4juLa-a (jj > D-s*ill ^ jjjJi-a Juijj Clii.U]| (Jj*a1 i " n-\ jjjiall (jjaLaLxJ^ <xjLa-a _ 4 
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-all 5_>1a*11 

. 4jc jail ^gJc 

SaaJj j i A^J^>1\ ^ (Ja*JI Ola <Ul] <J£ jaJI ^gJJJ jjll <Ja*JI el-jL lU^- j»J*3 1 - 

tli^lSjuLa <J ja, (_gjAi t a > .-it", dil mlaj (»^^ jl ' jaJl (jj i n-s"il (Jac (JJ* *M cJj^ nn CliaLlI 

^Loi^l (jjj (jjUall j t (jjuinll cJj*3J J ' J?^l (j j ' aaj (jjjjiol 4-aJalj Ajjljj ^ jKj» J ja. j ^»^c _ 6 
j t Igj] jAa> j t <&lgJ! (jj i a=kl3l ^jjLLa jLua>V j ' ^A*^ Sjl^VI (jJJ j ' 4£jjioil 4 alia 

. Jj"»Vl Ujoaill 4_aj!>UI Jljl jaII JJjJj 

Jjj-uiJI ^ 1 A ^j-" AiuaJ! ia JjjjiaJ (IjUIiala 0»Ui -4-5 

: -1-4-5 

(jjjaill ASjjoi <^fl 1 oa-ljai Aiuill (JjJaJ ClUUaLa jSjJ (jnUil jlju»»l SjLaU ^Laj^adj 
j ( CliUllaLall ^ kju ajUc 16 (jl jU>»V) (j-ajJaJJ j i — (1) (j^Ull _ Ajjlj^ll dllc.U*-aU 

Jo <c jjm CjULaJ (_>*a^. SjLiC- l!^ J • ^ <*~> j » " AouJl ^alill (jjfiaill <Laj!/UI 4jjjiall j i Aaioill 
(5) >'nV,r.l 

(2) k^ks. j t "^Ua" U+yd (3) <aM^ j « "Jaiy ajU^J (4) AaM^ j t "SiL Jaiy 4jU^U 

ajLaloil (30) Jl^jJ "fi • "Siij JjaljA JJC-" <jl=k!>U (1) <a^Ic j 4 "(jSlj-a 
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(2) t>UI (jajj j . Jaaa % 83.33 jLuL^I ^U^ 1 ^ ^ J 

. ( _^uiLa=>JI tlijfLil t_yi\-xL* ^jJc <_J^J al l-i* a\\ A awW laSj (JLulLuVI tlil jLaluil till jLfr 

: ^U^Vi.m^I AojU^VI (-tjILAl -2-4-5 

<J^.I (j- 4 SPSS Vl5 ■iUuc^lj AjjI > .rsl tlsljliii.1 j t i—ulLoil a^c. ^I.^-Viml 

: ^jJj La£ tdiljl jnmVI tl iUUj 

La-a (J£J lis j ojLaluiVI ^ ja> ^aJI A j«\jh'n\l tlsljjiiall 4jj1a1I i ■ Luull j t tlsljljfxill — 1 

. ^ «jW*lll (_$ jluLajl t ^qjh jll ^.nui «\\l : ^jJj 

t> jSbil Shapiro-Wilk jlii^l t*13i£ j ' Kolmogorv-Smirnov jIjj^I elj^j ^ ~2 

. ^jjtajJall ^-jjjjll ^jjj AJuxl) (jl 

^iVimftll (juLjiall cjUj jliikl l_s^j Cronbach's Alpha ^Lu jj£ lilt <_Ul*-« t_iL^ -3 

. 4j|jL*J ^jlkWI (jLoij^l J^*-a L_lLuia> j t tlfcaull ^gi 

.c^JI ^Vini J (J-UaII (jjL^ t> ^hB Factorial Analysis ~4 

. diaJI ^jaja ^ jsbil One Sample t-test jW^I -5 

: OW^VI cjUU, JJaJ -3-4-5 
i^tuiutf! ti^aj -1-3-4-5 

Lg .rt.i,ii,ft]| (j-a (JS (Jai (j-a ojLaluiVI ja. ^-all 4 jftjlVnll till j;liial] Ajjlall A,\ mill t - ll * n-s j tllA.U3l ^15 

^1 ^jJa ^a jA La£ <Lail j.ill (JJ^jLIaII ^ ojW*lll <_g m «\\l j 4 ^qjh j\\ 
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.AJjsJI CjbjiaJ ,jM^3ul\ g j!u4a!1 j 4 fjL^a jl) ^auiaM lis j 3jjx!t £Jjj (8-5) Jj^t 



AjjiaJ! 4, u nil) 








% 60 


15 






% 40 


10 




% 52 


13 






% 20 


5 






% 28 


7 







: 4iadl CjULu jj2 AjauJa <> j£UUI jULkl -2-3-4-5 

.a&M pi j^L SPSS 

i " n-s . t-test jLi^l ^J^\ ifi^i ^ (jLajJa <_J^.I (j- 4 J ' (3 T JJ^ > ^ £UJ-^ £4" L - i^j^ll U' L>° 

L£ ^jtnll j t Shapiro-Wilk j ' Kolmogorv-Smirnov J-A^ ?lj^.j ^ 



CjULJ ^yujlaJt fcOi^ jW^I £^ (9-5)JjA?Jt 



s 


hapiro-Wi 


k 


Kolmogorov-Smirnov 


Sig. 


df 


Statistic 


Sig. 


df 


Statistic 


.052 


24 


.920 


.057 


24 


.171 



■ JjU'U SPSS vl5 j-b jj al^iUj d^UI JjcI : ja^I 



. l&ik- (4jjlal jUll) <xalxAll Cliljljlk^l pi jaJ tj^-aJ J ' cy*^^ 3 ^ £UJ^ CliLiLiiSI £jj 
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: qAJU] Shi JJ^a jUil -3-3-4-5 

j t AiAj "UiiLiS J^ail e^y^l (J^M* LS"^" W^J 1 ^ LS^a (J^M^ (jj-^ 3 J' ' ^J^^ 3 *J^p- J^-^ 

<_J^.I (j-a (jjiUiall Clsl jLc. jiao q\ <_s"^ J ' LS j" 1 ^ (Jj-^ 3 jl ' (.j-*^^-*^ (JJjl^II I 4X-I jjl (j-a 

. Jjiiall lilli] ^j.ajAlLail <-_aj^)*j]| jj^alic £-fa^ ^gic La JJ*la 

SPSS ^-aL^ ^1-laUjuAj liljj j I ^^LaLtJI (Jjlaall L_l jLail ^I'lVlml ^sJ LuL^xa.] Jj-lj^ail jLua>V J 

(j-a JJJ^ J^Axi ^jjJaLjll Jjjaull ^jifc ^jmlmVI dllj jfLall ^^iaUJI (Jjl-s*lll ^jL dua (j^ajiJI I^J 
jjK <c\\\ JJjJji ^j-^aSVI (jjLull J • a.lal*2a]| AjmlmVI <_Lil j*JI (j-a <Jj]a J^C ^jjj Cllljj*2a]| 

Cli^jS jj lij La (jjiLLa Jj-li^a ^Ic ^aJI (j^-aJ j . <JLa«a]| li& <-a,'|-s*im«\ll (JjjJall ^»aI (j-a Lp ^afc 

: <M\ ^Lkall ^Lu 

I^J Lajh (_3fJaJ <_gj.il -^J^ V J ' (J- 4 ! J*^ (J^ jlui-aJI <_g]La^.yi _jjLull jA j ( (jjLull 4jjo»j jU*-a • 
Jj-^ 60% 4jbo»j _jl <_gifc SjIjVI Jj- 4 AjcLu^M ^ jLtll JL>-a <_gi (jj5^L)3l (jaL lilJj £-a j i A.uh'iW 

. LgJ J jjLall ^\ JaJI 

j t <_LiLtJI 4 In ml jJ (j>nlVlmftll <_g-^l (j^Liill ^ J)^ a 4jL _j-al£JI jAaJI <_SJJ*J (j^-aJ : _j-al£JI jAaJI • 
Ljjl > __£ jja-a <jL J jill (j^-aJ <_gia. Aatl jll <jc jjjjall <_Jj2 <_LiLtl] (j-al£JI jAaJI <J£j VI 1 . J 

^LLall ^UJI Jakall ^jLu jjJJ ( 10"5 ) ^Itill Jj^l J 



(1)- Hair,F.(1988) op eit , P.P.117-119. 

« jA^ill j « jUiiVI - ^U^V' J* o^M' JJj (2002) Alio SjjIc « ill jjj -(2) 
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. „»tt ^Llali J^ljx!) UjUluu JJjloj (10-5)JjA»Ji 







4 


3 


2 


1 








0.999 


1 


0.227 




0.755 


0.258 


2 


0.249 




0.802 


0.207 


3 




0.245 


0.923 


0.091 


4 


0.553 


0.053 


0.006 




5 


0.096 


0.856 


0.411 


0.025 


6 


0.320 


0.244 






7 


0.191 


0.030 


0.645 




8 


0.090 






0.144 


9 






0.636 




10 


0.338 


0.512 


0.078 


0.437 


11 




0.172 




0.316 


12 




0.570 


0.549 


0.109 


13 




0.336 


0.149 




14 


0.321 


0.491 


0.327 


0.333 


15 






0.266 




16 



■JL^\ JjU'U SPSS vl5 £*b jj fljiUj d^UI JjcI : jv^t 



Lo£ ClulSa aAaJlubail (JjiIjLJI Ia^LucI 1j ^^all <_J-a\ jail (jjlfill ^ 



'nn all (jjjLjlaU ojLu^I (joisj gjUj (11-5) JjJaJt 





AjjjaSI A,u nil) 














JjS <>tiJI 




% 


% 








12.231 


12.231 


1.957 


4.052 


1 


35.835 


23.604 


3.777 


3.380 


2 


53.442 


17.607 


2.817 


2.452 


3 


63.326 


9.884 


1.581 


1.722 


4 



JjU'U SPSS Vl5 JJ (Jjil-lj Jje] : jli^J 



J-Ul! j . (1,2,3,4,6,9,11,12,13,15) ^ ^1 jU s ^ ^ : JjSM J-Ull - 

.uLuLtfl iil jUJ ^Kll j^Ull <> 12.231% 
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j . (2,3,4,5,6,8,10,11,13,14,15,16) ^ s jU s >^ £ : ^jtSlI J-Ull - 

■ uWL^I c^ljU*] ^Utfl <> 23.604% J^UJI I OA 

lUUJI Ij» j . (4,5,6,7,8 ,11,12,13,14,15) ^ s jb^ S >^ £ : cuO J^Ult - 

• uLnL-V! ^ jUJ Jsil jjUll 17.607% JL*! 

jli, JobJI liA j , (2,3,5,6,7,8,9,11,15) ^ c^l jU ^ £ : ^1 J J-Ult - 

.jU^VI cjI jU*J Jsil jiiUI t> 9.884% 

jLikl j t KMO (Kaiser - Meyer - Olkin) jUil A^iij j^k: ^itsll J jo=JI j 

: Ji U Bartlett's Test cjJ] jb 
Bartlett's Test j . KMO jgaaj ^ (12-5) JjJaJl 



0.570 


Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 


224.462 


Approx. Chi-Square 


Bartlett's Test of Sphericity 


120 


df 


0.000 


Sig. 



■ jL^yi JjU'U SPSS Vl5 j-U jj (.tJaaub d^UI Jjd : jii^J 
lilSi j t ^jjtjAaall (jAi .-lib £i«JJ Cliaull I^A ^AaJluba]! (jjibLdl £jl (jjSjl mil (jjl j^aJI (j-a ^ > *aJJ 

: (1) ^jlbll ^Lu&l 

. <jj*ll --^ ^ylc Jla liA j t 0.5 J jjiall j^ilVl ^aJI t> J&\ KMO <Aia - 

LaJ Clsl j;iiia]| (jjj jjst-a Jabujl -^JJ c$l 0.005 J* > i " nil jb jbii.1 *b*.jJ — 

.^LUll tiM» ^JiiiV ^ 
.^.1 jll 



(1) Habing,B. (2003) Exploratory Factor Analysis , Using SPSS for Windows , LONDON , P. 187. 
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. J jjLJI tiaJI <> jj^I j 4 63.326 % jliiJI jjlilll - 

: qAM SIjI ^ -4-3-4-5 



<_J^l*»a i—sLota* ^ajj i " n-s Aji^aill ^J^ 3 J ' ■ JJ^^ (J^ <^ J ' ^ jSVI (_>aaj ^gic (j/^V*^ * 

. (^ikl^ll 4iLoul j 4 (jjoLLJI j) 4 cjUj jliikV (Alpha Coefficient) lilt <_W*-« 

^LaJJ ( _ s ia. j 4 SPSS ^-a^^W -I v^".,.1 < (jjiljLail dlLS i—ll 1 n-s \ AijLodl <gjjJall Clii.Ull ,\t\\C.\ A3 j 

j 4 (0.7) oc jliLkVI liA ^ lUUJI ^Ual ^j&I jaJ! JL Vt <-j*j (3) cjl&L ^UJI 

£U jj, \M jUll ^ : (13-5) JjJaJt 



N of Items 


Cronbach's Alpha 


16 


.784 ; 



Jjkjli SPSS vl5 jj (JjiluL ci^LJI Jjcj : jA^I 



dili jW^-' 0-*-^ cs-^W J 



g-UJ jb , SPSS fljii-L *U^VI (2006) j ' Jill ibJ -(1) 

(2)- Hair,F.(1988) : Multivariate Data Analysis , 5 th ed , Prentice Hall UK , P.P. 108-109. 

359(_k» 1 jjjj £=^>« 1 (2006) i—ujjuII j 1 4^ti.jjll — (3) 
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: ^Lajll fLoatfl flJil^g otulutfl -5-3-4-5 
^LuluiVt ^tjljft gjlij jLjl« (14-5) JjJaJI 



2-> 






1.79 Jj 1 o- 


(jiljx jjc. 


2.59 1.80 o- 




3.39 Jj 2.60 o- 




4.19 3.40 o- 




5 J\ 4.20 o- 



fjS (15-5) J j^u j .(0.80) S>aJI JjL ^ (5) CjLa^UJI jjc. (4) j diUAJI jjj 
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2- ***tt 






1 t ti 




0.70 


1.92 


J jljJi ^j^iajj JJaj * -^j' a <LluJL A^aLk AjaJoaj Aojj <L£jJJt J^J^i 
j * ■• AJLuJ) sjjLu (jjjh'i ^ (jjSjLiaJl UjL&^Ld j tlilaJjjjjia 




1.09 


2.12 


1 -^j' <LiuJt 4jJLj»j ^jii) L$»atjj3t jLjJab 4jfrjJt A£juil\ Sjtj) ^il J^J^i 


J9l>i jJft 


1.04 


2.56 


4 hnlii < jj£jbjj.oJt J^ J ^"V ^-4**J j^lj^ jiUij jj] J^J^j 




0.85 


2.32 






1.08 


2.48 


AIa^. JjALj A hnilSf jaJiUI AjjlLat AijjjJl Sj(j) j.iJ J^jjj 




0.75 


2.08 


AoAjS j ( 1 " <LluJ) ^J>g *".' AjflliJt A^jxaJI ASjJiil\ Sjtj) J^J^j 

. AS <J UjJij 




0 92 


2 25 


, 1 flNf 1 t ft^ Ail ^ t n 




0.50 


4.56 


j dLioxJj ^^W^ Sj^*- 4 J (j-«Ui <l£j«uJ) j^J^ 




0.50 


4.48 






0.48 


4.36 


.ljUIajlSI \ k&jA SOPs j^J^ 




0.67 


3.28 






0.50 


1.48 


j JLia SI (j^jfl CiLlax!) CP ^LiUJ) ^aaJ LjUjij AijJJI jJil jfl jjj 




0.50 


4.52 






0.53 


3.78 






0.81 


2.20 


• U>ji ii AluJ) »jJuw (Jjj^sj ^ AJLxiJl ^jLuLaib AjCjJI (jjiabdl j 


* Oil A A . 


1 nn 


^ nn 


. LSJI^JI ^ 1 (7 " j 'Q ' aAa ^ ' ^ J ■ " *Uti.iy) , g * a 1 /^a n^fc^jJI ^jj 1 *\\ m IT ^ «U 




0.94 


2.16 






0.98 


2.68 






0.94 


2.26 





.^L^Vl J ; u-.n SPSS Vl5 J-U JJ CIj^UI jIjc] : j O^ JI 
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JSi X^a -6-3-4-5 

t> j i 95% (j ji-^ ^ One Sample t-test *l SPSS jj ^IjiioJ ^ 

: ^ US ^tnJI J( 3=<] jjiull jliikVI UJ jj 



j 4JjjlS t jULkl fhVunlj 4a2lafl AaJa jiJI jUit ^eJUJ (16-5) Jj-i^l 



Test Value = 3 


N 


Mean 


Std. 
Deviation 


Std. 

Error 

Mean 


t 


df 


Sig. (2- 
tailed) 


Mean 
Difference 


95% Confidence Interval of 
the Difference 


Lower 


Upper 


25 


2.8250 


.32476 


.06495 


-2.694 


24 


.013 


-.1750 


- .3091 


- .0409 



JjU'U SPSS Vl5 JJ (Jjil-lj dja.Ull Jjc] : jli^J 
(JjiLjIaII Jajui jla (j-a <Jij| jA j t (2.82) <_£jLu)J 4 nirll dlLLaJ Jajoi jla jl Ja^lj (jjjLadl <J J-iaJI (j-a 
<j^j*»<Jl jlui-a jps (Jal j (0.013) {£ jLaij Ajjiii^. t "UuS (jl La£ (3) ^AaJluuJI 



tiajall) f>±xl\ SajJajS (jJaS^p l^A ^ylfc j c J^- (JJJ^ CS"^^ -5 ' (0.05) fOVuorttl 

"t 

Ia j2 jj L_L^.I jll Clll j LLj n\\ (jjJ j t <Jj| jA) dllc.1 L sail ^Jjjiall 4£jjJu 1 4iaJI A \y g '\a (JJjWi 

^ji ij£uli aj3 jla jjc. 1 "^-J- 4io»ll JjjfLj Clil AlaLa jl "Lasajoi 4ia»]| 4aa^laJ JUill JjjJajl] 

i^juljil V2s jiil 4^ -7-3-4-5 

j l (3 J jjiaJI Jajoi jlall jps 2.25 CliiL (1 ^jm 4iaJ! (jaJsul 4jjl^l Clll ALlaJI) J jS/l Jj^-all 

■A -\f)'\ CliiL jja> ^ 3.78 dla-L (Lasajoi AioJI (jjjl-iM 4 jVqMl Clil AlaLaJI) cs - ^-^ jja-all CliljLic. Ajajjj 
^^C. ^jjj ^jLlill siA JJj^u . 2.26 ( 1 AioJl (jjjaul 4j^)jiull CllUIJalail) CllUjll jjs«all CllljUfc 
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A£jjJu ^lj?aJ 1 aaJu 4jjaJl (jjjjJajj 1 <Laj!/UI Ajjj^ull dll \\ Lj j t 4jjI jVI CllUiLlall jps <J£ j2 jj 
ajA CllljjJaja (j-a Ajul jll AjjJa^all 4jsu^aJ J jjlll J] J jij 4js*jjj]| ajA j t 4jjI jail Clllc-li^all (JJ^I 
j i A<,j^l Ukll a J j^l ^ L_l jUsa!! jjj]1 <y* J£ JSUu " I L Jc. Ja\\ j c 4jJ j.jJI 

■"ULoC. (.3^ J*^ jj^ ^ 'OJ'" ^i""^ ajjLu (Jj; Lj J 5JUill A£jLiuJl jjUa jaII jljaluil 

: oLulutf ! ptu kialia -4-4-5 

j i jja^all Clsl jLc ^J-a^> (jl (15-5) (Jjjljadl (J J ajj£j-a]l jl J.nmVt CIsIjIjj (Jj^"' ^jtjj h'l 
ji AjjI jjll Clilc-1 L (JJ*^ A^jj^i 1 fl->J>n <la>]l (jnlnM 4jjIj^I Clil ;1 Wi n\\ j3 jj (_^uaj jll 

<2j*»a]| *J^j J^J-^ " *J^p- (j^ -La^U '"n^> (jjal ja J^-) AjjIui 4 ajJJ ^Ic C'\\v 

JJC.) 2.08 Jojoi jla Jc. djL j3 ". 4£jjiall IajjJuj 4 jqj^ j t 1 4iaJI 4 j-^g loj <jal£]| 

JaLoi jl Jc. ^gJSi ij^-"^ J5 V 1 ft">J"' 4io»]| jj^ JJ ' O^-oJ J ' ((jsl 

j t (J-ala> (J^-"^ ' (JJJ^t <£jii lg-la J 4 AjjjjoiII 4jjI l1)1£jASI j t (JfLij 4jjI jjll Acl L 

<jj^j (j-a Ulxil ojIjVI Juiluij ^^£1 (c!ja.Ij]| ^ic. ijigj 1 g'Vq;]o jl 4jjjjoi 4jj1 jj <£jjJu <_$V t^f 1 ^ ^ 
<jjaJ! J j^. 4jjjjjj ClsLojiaJ 4joiljj]l J^-a A^jjiall ULtll SjIj^I ^ jjJai. ^»jc. (jl La£ (jjjJajll 

jLgJaL 4jC-jll A^jjiall fijljj J^J^J " ^jW^ '^^'^ J • l!^- 1 ^ W**^ ^P^- 4 ] j- 4 1 . ' 

ClL ^i^. " .lg,«r. j j t jj > ii-s*ill £jjlA* jjijj LgJ^jLLa JJC. 1 <\->J") 4iaJI ajjLlAJ (_g jill l^-aljjll 
4 SkJjj ^-a (jjijj I JA j t ^(_33l J-* JJC-) 2. 12 Aj nfi CliiL i " n-s (J jjLaJI Jojoi j-a (JSl Jojoi jla Jc. 
^ j^U) (JjjajII jj3 jj AjjlSwsj 4£jjiall *J^j J^J^J " ^jW^ j^ <^ . 4iAjai]| ajUxll 

( <jlK"i ^lijjL lillj JJjoij j^aJ ((jSl j-a JJC-) 2.48 Jojoi jla Jc ". 4-aja.Vl <ia^. JjAb 4 l-ini'iV 

t Lia.jLi. jl t j-ajJa) Ula ^ i_ujjjll jl£ jjoi 1 n^jm 4ioi]| ^Uaj ^ J <-aj^.^/l (J^A^ 
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La£ . (clii.U]! ^Ic. ijni%| IgjS 1 <\->Jm 4jjaJI (JJjWll Clll£jjia]| cJ^A^ dlLa.la» Ijjj-^ <J jl *n i ill 

4jjo»11 sj^Lu A SaAj] jjSjLLall J J^-^^ ^ a ' "J j^l ja> ^Uaj 4£jjia3l <_g.i3 jSjlj " Sjhc i) 

LjlLa 1 aa boi 

^a ^gA j t 4jc ^ill ^jic. IgJLa jj£I 4j^.Ijj^I ^jic -Cajla 4£jji»]| ^ji <UjJa-a3l jjiaull 4joiLiui (jj^J 

-■^ ■ h3j (jj^ J -0 -J^") 1-92 CIulL AjAui AajlIj ^ \<~- Ia jjii diL .lia ". ^»aj ^ j 
^Loi^l (jjj (jjLxall j t (jjninll Jjg i in 4£jjia3l ojl-ij ^cJj " ajljc lja^.1 j . <IAjo»3I ClsljLxll ^jtii 
jj3 (jjal ^a J;JC.) 2.32 Jajoi jxa ^gic. dAi ,-»-. ".UiaJa j 4iaJ.i2a (J-aC JjjS <JjfLjJ ^)JC- 4 gTl-s n\\ 
t j-ajJa Jjjja^ <Ja*JI ^gjfj ^^C j t 4£^)jia3l JjU ^^-ajgJI LSj'^V' -^ a - a ^ 

(j-a J jjs«aJI dll jLc 4 j*n ClliL j . <_}a*JI ^ <_£.ijill Ja-ajll ■ijJ^J ^-A<« V^J J ' 4£jjioll 
Clll iLLiLdSI jj ^»^C J ' 3 (J jjLall Jojoi jxall (j-a (JSI jA j t ((3^^ 3** J^) 2.25 yl-uluiVI 

jUjlaiVI j>a ^lall jja-aJl ^Jj JlUj^L j .3jJjJl3l Ja^a ^j^l ^ 1 aaajoi AiuJI (JjJajl AjJ^VI 
a jUc (jl Ja^.!>Lj i " n-s J J.^ftty jlall (j-a ^gicl -lajai jla ^jic dlL ^3 4jI jUc i ■ \\c.\ jl ^aj 
j i ".dlLaulaJI j t CliUla*3l jc. tliULull ^-a^J 'ajjU-a j t A!&^ (J^L}3 4-aJaj| 4£jji»]| J^J^J " 

j t ".IgjLaaia ja> ^jic 4ji.jaJI (j^ajL^aaJI <jal^aJ aXait-a (JjIjS (JJ^ 3 A^Jj^I jSjlj " fijW^ 

^jic. dlL^aai ^3 ".CliULaxll A&j* SOPS JaC. Clil#.|j^j <£^a3l J^J^J " ^jW^ 

0 jlj] ^»Uaj (JjjiJI jL 4 a-jll3l a^A j\ 1 aiu (j^-aJ j t ^'aJjiu ^l 4.20 (^-^-1 -^ ajal 

V^U3I ^IjJ jiSUJ Jb. xaiu j . l^Lil ^ ^ ISO 9001:2008 SJjaJI 
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j l A a jjLt»a ^jj S.J jaJi SaAi "->\ ^^SLa jl'n 4£jAll iil!/t2al Jj AiL-ia^L j i L^jLaJlLa 

^jjj jLa J*-a j»Uai 4£jjiall J^J-y" ajLutll ^ • ^"iVlm! (J^ (J^ J ' LSJJ^ cJ^-"^ (J^M^ dll^a-a 

Jajui jla Jc. dAi Aa3 " .4^al ^-•■.''l > j^all jjAalstSI j i \ g )\'<\-> j i LjlaJl* *i j t CllLiLull <J.jLu 

^jj jj Jjg i in (_paj*J ^L-ua^/l f-ljXa Jc ^Uaill liis ^l^aJlml jL^ajSI 4 a-jlj ^JjLa^a) J^&J 3.28 
t>«jll J d lULasJI jc. ClsbLull CllUjaj A^^juill J^jjj " SjLutll Lai . Lj hq^. j t CllLiLull 

JJC-) 1.48 Jajua jla Jc dlL ^->^ .iaS ".IgjULaC. aj-iLa j t f.\ j ^jsIja] LuL^xa-j 1 g*K SI f n j i ^qjq-sll 
<C-1 li ,->\l J jsJI ClJ jLlkl Ajj^a jj^xi. y tliaAjjl <_£ jj j t J jji-all Jojoi jIaJI (Jfll ^ajAj Jjal j-a 

*LjjLLaj£jl (j ajl > r^i-s \\ jaj 4 qW"l <vM Clsl jljikVI "U^aLk j t dll -lladjl si* Jxa j3 jj (jjjau j-ill 
ClsL>jk-a (j-a "Uxa-a ClsLuC. 4_xjJaJ (JjlVn L^ic- 4 i "alaiiuiVI ^>JJ tillil ^qjq-sll j^sjlL j^ll LlsLvjiall 

4.52 £-L Jojoi jla Jc- ''4jjoUJj]| IgjUlaxl jSp j i <jLsl£ ^3 4£jii]| jSjJj" ajLutJI C'\\t 

Jj Jjs«a]| liiA (j-a Ajjlall j i J j^/l (jjjjUxll A ajgj ^-a 4 ajgjJI aiiA mjj ^aJjiu ^1 ^a) 

3.78 jj^ail liA U^aiL j . ISO 9001:2008 s^jaJI s jb] 

(_3 Jj^aSI 4£jjJu J Ajllxij 1 ny\ id 4jjaJI JjjjJaj] £j\ ALiLalS j2 Jj La (jj^ ^a) 

4jIjL*J <Jj1 i d-\ 11 CllUajoi jlall jaJS Cllj^Jal ^33 yLuLoiVI j-a tUljll jja«a]| Lai. AjjI j^JI ClllcLu^xll 
^^C. jj 1 1)9*1 j^-aJ j t 3 j-a <_Ja\ Jajoi jla Jfc Clll jLutll ^J«\-> l"lli ("n^. ^a JJC-) 4 Jjiui 4 a-jlj 

ai& J j^. ^aj^UI i_jjj^j11 ^jalj 1 ^^Jid 4ia»]| sj^Lu (JJfLj J 4jlxill <£jLLaJL jjlaUJI <JC-J 

4iaJl 4 j-^ g la jaiaiJJ jjlaUJI <JC.j ^»Ac Lai t _oi«»a]l j t ^jLall jjiaall 't'Lc- Jj ^iLja^/L 4ja^la]| 
AjuLus Jjl La£ . i_l jilxaJI jjiaull l - r lLjC. Jj Ljajl 4£-L>jj j^-aj3 1 gjl j Vq"i j t Lpl J^l J c 1 
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(JaxJI i-j-lUc- ^^joUJj <JfL^ £ji.jja ^LuiflVI t fllla (j-a »1 * ^->r-l ( -i > aij (_3j3 <Jax11 (juLaUJl 

j i A^jjiall Ui*JI ajlj'yi (j-a L_l jILaII Jj^ll (j-a (Jl ^^JaJ ^ejIjjII o jA (jl La£ . 1 Aj i all 
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: &m -1-6 

Sj j^. ^jic <Lal& dil n maj (JiaJ (jl 1 Aiadl (JjW"' <^Jj1 AjjjVI Ac-li^a ClASjjio] (jfLaJ — 1 

dilxjjjiull j t dil \\ Lj <\N 4ibl )-><\tl (jj'qVi j t jal^/l ^gic. Lgjj^a SjLij £-« <_g jl jjJU 1 gjl aULa 
t 4 jtj'ii ajll diljUrll t »Jl£j (j iajaa-i j t Aj^tjjVI SjLj ^Jj AiLja^L 4jjI jOll <c\ l^al] 
j .IgJ 'ajj-ill (j-«j (j «ajaaj j t jI^tI! CIiIa ^y^-a ^ Ajjjiiall (j^ajAau j t J-^l (j- 4 ■^■^ J 

Clsl-iJ 1 " n-\ Ajstji^ajll ^La£V! ^gJc Ijj-ajLs Ajj.i^/1 Ac-li^a ClASjjJu 1 <\-^> J i n Ajjajl (jjfLj .A*J ^aJ — 2 
J ' R&D j»J-aj^ajll j i t * ^ \\\ ^LoiSI ^ J~> (S 'l ai& ^jj; Lj J AjaIUJI (j-a JJJ^il 

oJj^a Ac. *i j3 jj ^gjj AjjjjoJI Ajj.i^/1 Ac-li^a ClASjjJu 1 fl->J>n Aj > all ^J>UJI JgJjLjll — 3 

j 4 dlLALlall : Ah.mj dlUa AjX J^uS LALia (16) UJX CjUlLlall 

\ <Jjo»1I aj^Lu (jjjJad] Aa£/IaJI Aonll (JS ujj ^^all Ajjjiull Clil ALxajl j t Aajijll Clil iLLlxJI 
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1 4ia»]| (_3 J ; Wi A jUr. (jgjou \ (j ^ J 1 »/' J ^-i^^ 12 ^ilj^a ^J^ 3 ^jpSI ^ ~ 4 

. (JS Ajj^a jj^xk ^^C-l jll lgias.!>La J 4 AjjjjoJI AjjjSH <C-ll^a Clsl£jjJu ^ji 

tlllcliuall (JJj^iil ^ji a-ijaJI <Jljti (Jk.Xa£ 1 4iaJI la (JJ.iWi (jfLaJ - 5 

1 g VTn ^all j^ll 

if 

(J^jjoII 4£jjJu ^ji 1 AjjoJI la (JJfiaj dll A3ala jSl jj 4a (jJJ ja> -^J^ - 7 

f 



. ^j'h aij 11 AjLaC aj-iLa (jjjuAJ 

jjj.iLall qa ji aaJLaball (j^ljSI ,_£jia«a Jj^aaJ 2L^UJ| JjK-,11 <^UJI Q^a^j 

. j nil t ail 

<LUa-aJI (jjaaJL f-lajS^I ^»^fc j t <j£-a-a j^. ^^-Ictj 1 g qj'q^.*ll ^rioll j i Alala j t 
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. <joi jj.la]| 4aLa*JI (jc. a j3 jlall dAiLnJI a-lc • 

. jjjiall (jjLalxll <»jLaA • 

: CjL^a jiil -2-6 

^jic. <Ja*JI L1*JI SjIjVI ^jic. ^jjLuj 4£^>jiiil ^ji ^j-a^j 1 *•>.;■" aj^Lu JpLLj <Jja— 1 

(j _jouj j JfLuu jj£ Jill j i 1 oaajoi Aioiil ^a.U3l (J J.iWil t dl UlkLa £Xa^ jjSjj 

1 AjjoJI JgjaJadj A y aaJLa j t 'if. ja£ AjjUiiail -4 g j <l£jjia]| fijljj 4jl*ioil 'ajjjjJa Cl^Ull 

j i \ nyuii 4ioJl aj-jLba] ^alill JjjjJajjl cliUlLla jj2 jj ^gjc a ^c. tubal] j^ll Clilc-li^all ^ 
<_£>Lk jg kj ^1 CjUUl Jjlij j t aj-iLbail a^A ^3 tiljlnnm ^1 (^aj^H) J^l Jj*fc 

(j-a .iStjjl j t (JjaIjII <ii.^a s-lgajl A«j lilli j t ^J-^ aj3 jlall Jjl ^aII j t dlLjlS-a'Vl ^-a \ $ SJjSj 
<£jji>]| ajlJ ^jifc tlia.U3l ^JJ^J J • t^-^J (J^- 1 ^ ^ AiuJI 'sj^Lu <£jjiall Ajjjgji. 

(Ja^a A^jjiall ■^-Jj^a j» ^ ^-a ^tA uijj 1 4jjo»ll aj^LbaJ 4j^aLi. 4 jojlnn <xu (JjUjoiIj (jjajiJI I^J 

I (1-6) <J^-">^ (jJf-a jA La£ CllLj jj > a a (j^ <il^a j t 4joilj^ll 
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.AjjI CilcliuflU <jj>uJI A£>ui 1 ir>jm AluJ) SjjLxai A^jjlai) A j aft Vi \i AaiJl (1-6) JluJ) 

AioJI SjJUaJ A\-\ nl jftjmVI t_il^AVl J ' <Lal*JI ^Jj^ SjLaJI 4_iaJ £-<s (jjlajllj • 

. 1 aaojuo 4ioill aj-lLus a^LiS 4-iaJ Clilcl <\'Xl (jjjjj • 
. 1 4jjoi11 aj^Li* (JfenJaJ ^LajV ^jl j l1l/I i in II ^»^aj • 
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. 1 <\-^j in 4jjoi1I £J jLLa jLii.^ <LalstJI jjjla-all J • 

i ^^ikl-ill ^jjS^jII ClsLLaC ^jIjj (j-a a-iUiai^L <i£-a-all (jjjataull £jjLLa Ani^l'la j i AjJl^Jj • 
. 1 fl^Jm ^IjJatl ClsLi.jjLa j t cs^ - 'M^^ J ' <-S J^-^ J 

<~>ji aa] j t Igal j t (jj i ii-s*ilt £_jjLLa jLu^l • 
. 4laC (Jjg i in j t 4jauJal j j t e^^a a a?.la£ jjjIxaJ lis j 1 <\-^j m 4iaJI J-aC Jjj^jS (Jj^ • 

IgjS A£ jl lo Clil^aJI (jjj J JQ^ ^jjiii'n j i jlj-aioilj 1 aa^lm 4iaJI £jjLLa ~nq'n 4jutLa • 

. Ijiult J!>Lk j^Jaj ^gjll diLaaJI <_y-£ J ' 

JaliaJI yLojJaj A j i n-s CjLLaaJI ^gic. (JjSHll ClsLLaC. j i 4jjj.i31 djl*A.l^aJI ^J?-j * 

j ( |>AJ jqjz. JJ-iSJ J t (jj i n"s"lll -OaAjl (jj^jLLail (_£ joa-all j t (_£.iLaJI jj$"s"llt -^JJJ • 

AiuJI <>e jjja (3 

. <U Ai^JI ^lajll jlLyi 

(Jjm-s"lll p jjjJIa Jjllfa Jjijj J!>Li. j ^Jililj 1 aajjj Aioill aj^lxa 'a^LlS ^»^lc.j • 

jl t tllLSc <j| (jC ^^'Vl j t 4-j i aJJ jj| jjjiuall (_J^.l^a (j-a <ii.^a <J£ ^jlaj j t 



- 167- 



AiaJI (JJ^ (Jjg J ' ^ *'"'■*■ *W dlULaa.ll jljaioil ^^ic JaliaJI j t LgJajjJa j t ■Aj-^IV^I 

.4 Vq^. <\\l Clil n > ii-s*ill LSJJ^ <J^-">J W^-^ J ' 'M^^)' 4 J ' SJj^aJI AjLaxSI -OojJujl 

<jjjjo»11 <C-ll^a ClllSjjJu ^gi 1 <\->Jm AioJI J^n SaJ \ 4j^L^ajSVl <_g J-^?JI AjoiljJ • 

. j»^aJl ^Jajoi jxall j i 'a jjt 1 
Ajj^S/I <cLi^ l$A,lla^ ^1 ..^Vl CjUjajll j 1 4-lLL%j AuJjl • 

. 4jj^jo»11 4jj.i^/l ClllSjjJu ^ 1 <n-s\ m 4jjoi11 (_g^Ljjj (JJ-i J • 

(jjj j t AjjjjoJI <C.li^a Clll£jjJu ^ji ^jLoJI (^jl^l JaAjll (jjj <jjlLa 4joiljJ • 

.1 rt->Jn) Aljoill ^^Lill (Jjjaull L_l jLLaII l5J^V' ^"""^ 
4jjo»11 (jjjjJajl Lgi«f.!>L<i j i AjjjjoJI <C-lii^a Clll£jjJu ^ 'a^ jaJI ^Sl j • 

. 1 fl^Jm 

.<jj^jo»]| AjjS^\ 4£-Lli^a ClllSjjJu ^ <aJaAll 'aJ j^JI ajl^j 4-<Jaj| ^-a 1 ^->Jii) 4iaJI • 
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: 4*^1 j^ljJI -1 

1 ft^J'" "&"JI 4 g la (jjj Lj \ 4ji.^pJI ^-Laull <_}^l jaj 4aLia*j <Lailj.i : (2013)' ' (j- 1 ^ — 

t j^l j jU^VI - tiMI oMJI JJ^ (2002) t Ukj s^c . ^1 jjj - 

.145 

. 4 ji-s \\\ Cllljlg-a]| i^LXa : Sjl-iVI ' - l~s jit jjla (2006)' 1* jl ' (jljlfLua — 

.180 

t Ijj^' ^UJi jta t SPSS ^hVimL ♦L-^yi (2006)c l^j^I j ^jsll <j=J - 

.359-358 

(jc Ajaojjj ajjJLi 2012\5\3 4-ij_ajjill *SUJ(S n ~>^ ~ <-->l J-^-^all ^JJ-^ J 'Sf A ^ — 

.Ajj^joJI 4_ul j^ll tlllcliuoll 
^jJc ajlnjiiill ^juil.lui]| J JJ^JI 4 J"> (£ la ^gjfj 'SP^- 4 ] L^-^ ' (2013) ' Xas-a J-ilc t A\ ^JC — 

4x^U,^3 <A*1\ 4<>j£l\ <aLkj : DMAIC £ i ISa j AjjUaJI <jc. jj 

4 AjJjVI J AjuaU. ' -LSj^ LS* C^LajllnJ j <Jj.&l 

. 10 ^1 t 5 
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Abstract 



This research is aimed at studying the matter of Six Sigma implementation in 

The Syrian Pharmaceutical Companies as a way to enhance the quality of drug 
products , and to determine the requirements for successful implementation Six 
Sigma , and what benefits and obstacles could be appear during the application 
process . This research has been executed as a case study by implementing Six 
Sigma Methodology at Orient Pharma. Company to realize the benefits and 
obstacles of the implementation . In addition to that , the existence of the 
determined requirements for successful implementation of Six Sigma in the 
studied company has been measured . And a theoretical study including many of 
important researches that studied this research's problem has been done , to 
review the results achieved and benefit of them in executing this study. Then , a 
simplified conceptual framework about Six Sigma concepts and methods has 
been formed. After that , the research studied the matter of implementing Six 
Sigma in Syrian Pharmaceutical Companies , and why they need it , and the 
fields that's could benefit from Six Sigma . A group of (16) requirements has 
been determined as a "must to be" available before stating the application 
process , these requirements are divided into three main categories : Managerial 
requirements , Technical requirements , and Human requirements , which create 
together the suitable environment for successful implementation of Six Sigma. 
The most important results this research achieved are : it is applicable to use Six 
Sigma as valuable approach to enhance quality of drug products of the studied 
company, whereas significant improvements have been achieved through the 
DMAIC project such as increased quality of the drug product involved in it , 
decreased variability in the manufacturing process , and enhanced process 
capability to meet the desired quality requirements of the drug . In addition to 
that , a significant differences have been detected between the existed 
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requirements in the studied company , and the needed requirements for the 
successful implementation of Six Sigma . The required role of the company top 
management , and the resistance of employees are the main obstacles for the 
successful implementation of Six Sigma in the company. A roadmap of 12 steps 
has been suggested to facilitate the implementation of Six Sigma in The Syrian 
Pharmaceutical Companies , and could be modified according to each 
company's resources. Finally , some recommendations have been suggested to 
the company such as : the importance of the full existence of the determined 
requirements for successful implementation of Six Sigma before starting the 
deployment process , and the viable role of the consultant party that could 
qualify the employees and provide the needed training about Six Sigma concepts 
and methods . Also the research recommended the company to utilize the 
suggested roadmap to facilitate Six Sigma deployment ,and an organizational 
Six Sigma structure suitable for the studied company with the basic roles and 
responsibilities needed for it , and to save and sustain the improvements 
achieved from the DMAIC project executed in the studied company . 
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